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STATE  OF  CALIFORNIA 


SACRAMENTO 

December  30,  I96O 


Honorable  Edmund  G.  Brown,  Governor, 
and  Members  of  the  Legislature  of 
the  State  of  California 

Water  Pollution  Control  Boards 


Gentlemen : 

I  have  the  honor  to  transmit  herevd.th  a  report  on  the  quality  of 
surface  waters  in  California.  This  is  the  fourth  in  a  series  of  reports 
concerning  this  important  matter,  and  covers  the  period  January  through 
December  I958. 

This  statewide  Water  Quality  Monitoring  Program,  authorized  by 
Section  229  of   the  Water  Code,  was  initiated  in  April  1951  j  a-t  the  request 
of  the  State  Water  Pollution  Control  Board  and  has  been  conducted  by  the 
Department  of  Water  Resources  in  cooperation  with  the  State  Department  of 
Public  Health,  Bureau  of  Sanitary  Engineering;  the  State  Department  of  Fish 
and  Game;  the  United  States  Geological  Survey;  and  with  various  other  agencies 
and  individuals.   Its  objective  is  to  secure  and  interpret  data  on  prevailing 
quality  of  water  in  the  major  streams  and  lakes  in  California,  to  evaluate 
trends  in  water  quality  conditions,  and  to  ascertain  causes  for  changes  in 
water  quality.  These  data  are  utilized  by  the  Department  of  Water  Resources 
in  conducting  water  resources  development  studies  smd  implementing  water 
development  programs;  by  the  regional  water  pollution  control  boards  in 
establishing  waste  discharge  requirements  for  the  protection  of  surface 
waters  in  California;  and  by  other  water  agencies  throughout  the  State. 

With  few  exceptions,  a  general  improvement  in  the  quality  of 
water  throiogh  the  State  was  noted  in  the  early  months  of  1958.   This 
improvement  in  quality  is  attributed  to  the  above  normal  precipitation 
which  occurred  in  the  winter  of  1957-1958.   As  the  winter  rains  subsided, 
an  increase  in  concentration  of  dissolved  minerals  was  noted  in  most  of 
the  State's  surface  waters.  The  variation  was  much  more  pronounced  in  the 
waters  of  Southern  California  than  in  the  northern  waters.   For  the  most 
part,  the  waters  in  Northern  California  continued  to  be  of  excellent 
quality  and  suitable  for  most  uses  with  only  minor  changes  from  previous 
years.   Surface  waters  in  Southern  California  during  the  same  period, 
on  the  other  hand,  varied  in  quality  from  excellent  to  poor  with  the  poorer 
quality  waters  found  in  the  lakes  of  that  area. 


Honorable  Edmund  G.  Brown,  et  al        -2-  December  30,  I96O 


The  results  of  the  195°  survey  of  radioactivity  in  surface 
waters  disclosed  few  significant  changes  from  levels  found  in  1957. 
While  the  activity  found  in  snowpack  samples  were  relatively  hi^^h, 
the  snowraelt  runoff  had  no  apparent  effect  on  the  activity  in  receiving 
streams. 

Very  truly  yours, 


^f^-.'Uyr^^ 


o. 


BARVEY   0.  BAMS 
Director 
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INTRODUCTION 

This  is  the  fourth  in  a  series  of  bulletins  concerning  surface 
water  quality  conditions  in  California.   This  bulletin  presents  data 
collected  by  the  Department  of  Water  Resources  and  all  other  federal, 
state  and  local  agencies  conducting  routine  water  quality  monitoring 
programs  in  California.   In  addition  to  basic  data,  this  bulletin  also 
contains  detailed  evaluations  emd  interpretations  of  significant  quality 
variations  detected  during  1958  and,  where  possible,  an  explanation  of  the 
causes  of  these  variations. 

To  disseminate  quality  data  as  soon  as  practical,  the  department 
also  publishes  a  monthly  report  containing  water  quality  data  and  a 
preliminary  evaluation  of  detected  quality  variations.   These  reports  are 
distributed  to  pollution  control,  public  health,  and  other  interested 
agencies  and  individuals. 

The  continued  rapid  expansion  in  the  utilization  of  water  for 
domestic,  agricultural,  and  industrial  uses  in  California  serves  to  emphasize 
the  need  for  a  continuing  effective  water  quality  monitoring  program.   The 
early  detection  and  control  of  qusility  degradation  is  necessary  if  the 
fullest  practicable  beneficial  utilization  of  the  State's  water  resources 
is  to  be  attained.   Realizing  the  necessity  for  such  detection  and  control, 
a  continuing  stream  sampling  program  was  initiated  in  April  1951  at  the 
request  of  the  State  Water  Pollution  Control  Board.   Since  that  time,  a 
surface  water  quality  monitoring  program  has  been  conducted  by  the  Department 
of  Water  Resources,  in  cooperation  with  various  individuals  and  agencies. 
A  similar  program  to  monitor  the  mineral  quality  of  ground  water  in  important 
ground  water  basins  throughout  the  State  was  initiated  in  1953- 
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The  stream  sampling  program  reported  herein  comprised  the  collection 
of  water  samples  and  analyses  from  233  stations  on  133  streams  and  lakes 
throughout  California  in  1958-   Data  for  previous  periods  are  included  in  the 
following  reports:   California  Department  of  Public  Works,  Division  of  Water 
Resources,  Water  Quality  Investigations,  Report  No.  15,  "Quality  of  Surface 
Waters  in  California,  1951-195^";  California  Department  of  Water  Resources, 
Division  of  Resources  Planning,  Bulletin  No.  65,  "Quality  of  Surface  Waters 
in  California,  1955-1956";  and  California  Department  of  Water  Resources, 
Division  of  Resources  Planning,  Bulletin  No.  65-57,  "Quality  of  Surface 
Waters  in  California,  1957". 

The  activities  of  the  surface  water  monitoring  program  are 

authorized  by  Section  229  oi"  the  Water  Code,  which  directs  that: 

"The  Department  (of  Water  Resources),  .  .  .  shall  investigate 
conditions  of  the  quality  of  all  waters  within  the  State, 
including  saline  waters,  coastal  and  inland,  as  related  to  all 
sources  of  pollution  of  whatever  nature  and  shall  report  thereon 
to  the  Legislature  and  to  the  appropriate  regional  water  pollution 
control  board  annually,  and  may  recommend  any  steps  which  might 
be  taken  to  improve  or  protect  the  quality  of  such  waters." 

The  basic  objectives  of  the  surface  water  quality  monitoring 

program  are : 

(a)  to  secure  continuous  and  reliable  water  quality  data,  on 
a  monthly  basis,  from  a  network  of  stations  which  will 
provide  representative  data  of  the  quality  of  water  in 
the  major  surface  streams  and  lakes  of  the  State; 

(b)  to  evaluate  and  interpret  chemical,  physical,  biological  and 
radiological  information  collected  during  the  course  of  this 
program  to  develop  a  comprehensive  understanding  of  the  factors 
which  make  up  and  alter  the  water  quality  at  any  station;  and 
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(c)   to  detect  changes  in  water  quality  and  to  notify  the  appropriate 

control  agency,  (regional  water  pollution  control  boards,  state 

and  local  health  departments,  State  Department  of  Fish  and  Game) 

when  warranted. 

Results  of  bacteriological  and  radiological  determinations 
presented  in  this  bulletin  should  be  considered  as  only  qualitative  indicators 
and  undue  weight  should  not  be  given  to  quantitative  values .  The  indicators 
contribute  to  long-tenn  environmental  studies . 

Results  of  bacteriological  examinations  are  expressed  as  the 
most  probable  number  (MPN)  of  coliform  bacteria  per  milliliter  (ml)  of 
sstmple.  Frequent  and  lengthy  sampling  is  necessary  before  a  truly  reliable 
appraisal  can  be  made  in  view  of  the  rapidity  and  frequency  of  change  in 
the  density  of  coliform  organisms. 

Results  of  radiological  determinations  are  expressed  in  tenns 
of  activity,  measured  in  micro-micro  curies  per  liter  (niic/l) .  No  well- 
defined  limits  have  been  established  for  maximum  concentrations  of  unknown 
alpha  and  beta  emitters  in  domestic  water  supplies.  The  International  Com- 
mission on  Radiological  Protection  has  recommended  provisional  criteria 
for  permissible  concentrations  of  radioactivity  in  water.  These  criteria 
are  given  in  Appendix  A. 

The  discussion  of  water  quality  is  presented  in  this  bulletin  by 
water  pollution  control  regions  which  are  numbered  and  named  substantiaJ-ly 
in  accordance  with  the  major  surface  drainage  basins  with  which  they  are 
coterminous  (Plate  l) .  Within  each  basin,  the  discussion  is  presented  by 
drainage  basin.   In  each  major  basin  and  sub-basin,  the  main  stream  is 
discussed  first,  followed  by  a  discussion  in  downstream  order  of  its 


tributaries.   For  convenience,  the  Central  Valley  Region  (No.  5)?  has  been 
divided  into  four  separate  areas,  5a,  5b,  5c,  and  ^d.      Area  5a  embraces  the 
Sacramento  Valley,  5b  the  San  Joaquin  Valley,  5c  the  Sacramento- San  Joaquin 
Delta,  and  5d  the  Tulare  Lake  Basin. 

The  criteria  utilized  in  this  bulletin  by  the  department  in  the 
evaluation  of  the  qualities  of  water  for  domestic,  agricultural  and 
industrial  uses  are  cited  in  Appendix  A  of  this  bulletin.  These  criteria 
delimit  such  terms  as  "soft  water"  and  "acceptable  drinking  water",  and 
point  out  the  pertinence  of  such  expressions  as  "microrahos",  "parts  per 
million"  (ppm),  and  "micro-micro  curies  per  liter"  (uuc/l).  These  abbre- 
viations are  used  throughout  this  biilletin.   This  appendix  contains 
discussion  of  field  and  laboratory  procedures  eind  methods  also  used  by 
the  department  in  evaluating  the  quantities  of  water. 

The  descriptions  and  locations  of  the  monitoring  stations,  as 
well  as  the  physical,  chemical,  bacteriological,  and  radiological  data 
for  the  water  samples  collected  during  1958  are  contained  in  Appendix  B 
of  this  bulletin.   The  analytical  data  are  presented  in  alphabetical 
order  by  region.   Also  presented  in  Appendix  B  are  graphs  showing  the 
monthly  variation  of  total  dissolved  solids  for  those  stations  which  have 
been  in  the  surface  water  monitoring  program  for  a  period  of  five  years 
or  longer  (195U-I958) . 
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SURFACE  WATER  QUALITY 
Summary 

With  few  exceptions,  a  general  improvement  in  the  quality  of 
water  throughout  the  State  was  noted  in  the  early  months  of  1958-   This 
improvement  in  quality  is  attributed  to  the  above  normal  precipiation 
which  occurred  in  the  winter  of  1957-1958.   As  the  winter  rains  subsided, 
an  increase  in  concentration  of  dissolved  minerals  was  noted  in  most  of 
the  State ' s  surface  waters .   The  variation  was  much  more  pronounced  in 
the  waters  of  Southern  California  than  in  the  northern  waters.   For  the 
most  part,  the  waters  in  Northern  California  continued  to  be  of  excellent 
quality  and  suitable  for  most  uses  with  only  insignificant  changes  from 
previous  years.   Surface  waters  in  Southern  California  during  the  same 
I)eriod,  on  the  other  hand,  varied  in  quality  from  excellent  to  poor  with 
the  poorer  quality  waters  found  in  the  lakes  of  that  area. 
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North  Coastal  Region  (No.  l) 

During  1958> water  samples  were  collected  from  15  streams  in 

the  North  Coastal  Region  (Plate  l)  at  27  stations  as  indicated  below: 

Smith  River  (l)  Eel  River  (3) 

Klamath  River  (5)  Eel  River,  Middle  Fork  (l) 

Shasta  River  (l)  Eel  River,  South  Fork  (l) 

Scott  River  (l)  Outlet  Creek  (l) 

Salmon  River  (l)  Van  Duzen  River  (l) 

Trinity  River  (3)  Russian  River  (h) 

Redwood  Creek  (l)  Russian  River,  East  Fork  (2) 

Mad  River  (l) 

Of  the  27  stations  12  new  stations  were  added  to  the  program 
during  1958.  These  station  locations  were  selected  to  obtain  information 
on  the  quality  of  water  at  sites  where  water  resources  developments  are 
proposed.   Since  analyses  of  samples  collected  at  these  stations  during 
1958  are  too  few  to  fully  evaluate  the  quality  of  the  water,  quality 
data  obtained  at  these  stations  are  not  discussed  in  detail  in  this  report. 
Two  stations  on  the  Russian  River  system,  neair  Ukiah  (Station  10b)  and 
East  Fork  near  Calpella  (Station  8),  were  discontinued  during  1958.  A 
study  of  analyses  of  samples  collected  since  1951  revealed  no  significant 
differences  in  quality  between  the  waters  at  these  stations  and  stations 
upstream  and  downstream  from  them. 

Surface  water  in  the  North  Coastal  Region  was  characteristically 
calcium- magnesium  bicarbonate.  Concentrations  of  mineral  constituents 
vary  with  the  specific  area  and  the  amount  of  flow  in  the  individual  stream. 
Precipitation  was  considerably  higher  during  1958  than  the  50-year  normal 
in  this  region,  with  consequent  improvement  in  water  quality.   During  1958, 
the  water  continued  to  be  of  excellent  mineral  quality  with  very  few 
significant  changes  or  exceptions.  Graphs  showing  the  monthly  variation 


in  total  dissolved  solids  at  the  fifteen  stations  in  this  region  that 
have  a  period  of  record  of  five  years  or  longer  are  presented  in  Appendix  B 
on  Plates  B-1  through  B-8  for  the  period  I95U  through  I958.  Although 
radioactivity  levels  were  very  low  during  1958,  a  slight  increase  was 
noted  throughout  the  region.   Even  though  evaluation  criteria  have  been 
recommended  by  the  Internationsil  Commission  on  Radiological  Protection, 
this  bulletin  does  not  attempt  to  evaluate  the  specific  safety  conditions. 

There  were  no  significant  changes  in  mineral  concentrations  noted 
in  the  Smith  River  near  Crescent  City  (Station  3^)  during  1958  as  compared 
to  the  concentrations  recorded  since  April  1951-   Analyses  showed  the 
water  to  be  characteristically  magnesium-calcium  bicarbonate,  soft  to 
slightly  hard,  and  class  1  for  irrigation  use.  Electrical  conductivity 
ranged  from  77-7  to  lUU  micromhos ,   Boron  was  0.00  ppra  for  eight  months, 
and  reached  0.1  ppm  in  September,  a  period  of  low  flow.  Hardness  reached 
a  high  value  of  70  ppra  during  September,  but  remained  in  the  "soft"  range 
for  seven  months  of  the  year.   Although  radioactivity  levels  continued  to 
be  low  during  1958,  the  total  activity  increased  from  8.7  Ml-ic/l  in  May, 
to  h'J .1   niic/l  in  September. 

rearing  1958,  samples  were  collected  from  the  following  eleven 
stations  in  the  Klamath  River  system:   Klamath  River  near  Copco  (Station  l), 
above  Hamburg  Reservoir  Site  (Station  Ic),  near  Seiad  Valley  (Station  2b), 
at  Somesbar  (Station  2),  and  near  Klamath  (Station  3);  Shasta  River  near 
Yreka  (Station  la);  Scott  River  near  Fort  Jones  (Station  lb);  Salmon 
River  at  Somesbar  (Station  2a);  and  Trinity  River  at  Lewiston  (Station  iia) , 
near  Burnt  Ranch  (Station  4b),  and  near  Hoopa  (Station  k) . 
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Two  new  stations  on  the  Klamath  River,  above  Hamburg  Reservoir 
Site  (station  Ic)  and  near  Seiad  Valley  (Station  2b),  were  added  to  the 
program  in  December  1958  to  study  quality  characteristics  of  the  water  at 
sites  of  proposed  water  resources  development  projects.  The  Klamath  River  at 
Station  1,  near  Copco,  was  sodium  bicarbonate  in  character.  However,  as 
this  water  moved  downstream  and  was  diluted  by  tributaries,  the  character 
changed  to  calcium  bicarbonate.  The  water  was  of  excellent  quality  and 
suitable  for  most  uses  with  electrical  conductivity  values  ranging  from 
a  minimum  of  96-9  microrahos  near  Klamath  (Station  3)  to  a  maximum  of 
2'4-2  above  Hamburg  Reservoir  Site  (Station  Ic)  .   These  values  represent  no 
significant  changes  from  those  reported  in  the  Klamath  River  since  April 
1951.   Boron  concentrations  were  slightly  higher  during  1958,  although 
the  highest  value  reported  was  only  O.3O  ppm  at  Somesbar  (Station  2). 

The  following  new  stations  were  initiated  in  October  1958: 
Shasta  River  near  Yreka  (Station  la),  Scott  River  near  Fort  Jones  (Station  lb), 
axid  Salmon  River  at  Somesbar  (Station  2a).   The  waters  sampled  at  these 
stations  were  bicarbonate  type  with  calcium  and  magnesi\im  as  major  cations 
and  were  within  drinking  water  standards  for  mineral  content.  Except 
for  the  0.6  ppm  boron  reported  in  the  Shasta  River  in  December,  these 
waters  were  class  1  for  irrigation  use . 

Only  insignificant  differences  in  concentrations  of  mineral 
constituents  existed  between  the  Klamath  River  and  the  Trinity  River, 
which  is  tributary  to  the  Klamath  River  between  Somesbar  (Station  l)  and 
Klamath  (Station  3).   During  1958,  Trinity  River  water  was  magnesium 
bicarbonate  in  the  upper  reaches  at  Lewiston  (Station  ha),    changing  to 


calcium-magnesium  bicarbonate  near  Burnt  Ranch  (Station  ^b) ,  and  to 
calcivun  bicarbonate  near  Hoopa  (Station  k) .      It  was  class  1  irrigation 
water  and  met  drinking  water  standards  for  mineral  content.   Conductivity- 
ranged  between  62.9  microrahos  at  Lewiston  and  22U  near  Hoopa. 

A  slight  increase  in  radioactivity  was  noted  in  the  Klajnath 
River  Basin  as  a  whole;  however,  the  values  were  still  low,  with  maximums 
of  23.2  nnc/l  total  activity  reported  near  Copco  (Station  l)  in  May  and 
18.51  ki^c/l  reported  near  Klamath  (Station  3)  in  September. 

In  November  1958j  sampling  was  initiated  on  Redwood  Creek  at 
Orick  (station  3^)  and  Mad  River  near  Areata  (Station  6a).  The  waters  of 
these  streams  were  calcium  bicarbonate  in  character,  class  1  for  irrigation 
and  met  drinking  water  standards  for  mineral  content.   Conductivity  values 
of  the  November  and  December  samples  from  Station  3b  were  I58  and  1^+1 
micromhos,  respectively,  while  for  the  two  samples  from  Station  6a,  the 
values  were  2U9  and  217  micromhos. 

The  following  six  stations  in  the  Eel  River  Basin  were  sampled 
during  1958:   near  Dos  Rios  (Station  3d),   near  McCann  (Station  5)>  at 
Scotia  (station  6);  Outlet  Creek  near  Longvale  (Station  5^);  Middle  Fork 
Eel  River  at  Dos  Rios  (Station  5c),  and  South  Fork  near  Miranda  (Station  7). 

Three  new  stations.  Eel  River  near  Dos  Rios  (Station  5d.) ,  Middle 
Fork  at  Dos  Rios  (Station  5c),  and  Outlet  Creek  near  Longvale  (Station  5^), 
were  added  to  the  program  in  May  1958  to  determine  water  quality  conditions 
at  sites  of  proposed  water  development  projects.  The  water  at  these 
stations  was  generally  calciiim  bicarbonate  in  character,  soft  to  moderately 
hard,  and  met  drinking  water  standards  for  mineral  content.   The  water 
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varied  from  class  1  to  3  foi"  irrigation  use  because  of  boron  which  ranged 
from  a  minimum  of  0.0  ppm  at  Station  5c  to  a  maximum  of  2.3  ppm  at  Station  5b. 
Conductivity  ranged  from  a  low  of  90 .J   micromhos  to  a  high  of  368  micromhos 
at  Stations  5c  and  5^?  respectively. 

Analyses  of  samples  collected  at  the  three  downstream  stations, 
Eel  River  near  McCann  (Station  5)>  at  Scotia  (Station  6)  and  South  Fork 
near  Miranda  (Station  7),  indicated  a  calcium  bicarbonate  water  which  was 
soft  to  moderately  hard,  met  mineral  requirements  for  drinking  water  and 
was  class  1  for  irrigation.   Conductivity,  which  ranged  from  79-^  to  299 
micromhos,  showed  no  significant  change  in  1958  at  the  three  stations 
sampled  as  compared  to  previous  years  of  record.   Boron  at  the  three  stations 
ranged  between  0.0  and  0.k8   ppm.  The  improvement  in  quality  between  the 
upstream  and  downstream  stations  can  be  attributed  to  the  inflow  of  better 
quality  tributary  waters.   The  maximum  radioactivity  detected  in  the  Eel 
River  was  11.7  Hkic/l  (total  activity)  in  September  near  Miranda  (Station  7). 
This  value  represents  no  significant  change  from  previously  reported  levels 
with  the  exception  of  the  U5.I  utic/l  reported  in  May  1957  near  McCann 
(station  5) . 

Sampling  of  Van  Duzen  River  near  Bridgeville  (Station  5a)  was 
initiated  in  April  1958.   During  I958,  this  water  was  calcium  bicarbonate 
in  character,  class  1  for  irrigation,  soft  to  moderately  hard,  and  met 
drinking  water  standards  for  mineral  content.   Conductivity  ranged  from  89.^ 
micromhos  in  April  to  256  micromhos  in  September. 

Surface  water  in  the  Russiaxi  River  Basin  was  sampled  at  the 
following  six  stations  during  I958:   East  Fork  at  Potter  Valley  Powerhouse 
(station  10a),  and  near  Calpella  (Station  8);  Russian  River  near  Ukiah 
(station  10b),  near  Hopland  (Station  Ba),  near  Healdsburg  (Station  9), 
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and  ab  Guerneville  (Station  lO)  .  Two  stations,  on  the  main  stem  near 
Ukiah  (station  10b)  and  East  Fork  near  Calpella  (station  8)  were  discon- 
tinued in  October  I958. 

The  character  of  the  water  throughout  the  basin  was  calcium 
bicarbonate,  slightly  to  moderately  hard,  and  usually  class  1  for  irrigation 
use.   There  was  a  definite  improvement  noted  in  boron  content  during  1958 
as  compared  to  boron  content  recorded  in  previous  years.   The  water  in  the 
entire  basin  was  within  the  limits  for  class  1  irrigation  water  for  at 
least  eight  months  of  the  year,  and  at  Potter  Valley  Powerhouse  (Station  10a), 
it  was  class  1  for  the  entire  year.  However,  during  the  last  four  months 
of  1958,  boron  concentrations  put  the  water  into  class  2  for  irrigation  at 
the  two  downstream  Stations  9  and  10,  where  maximum  concentrations  of  1.0 
and  1.1  ppm,  respectively,  were  reported.   Since  the  boron  concentrations 
of  1958  lie  within  the  limits  of  previous  years '  observations  they  are 
therefore  considered  not  indicative  of  any  trend. 

Electrical  conductivity  ranged  from  IO9  to  313  micromhos  during 
1958.   The  water  was  in  the  slightly  hard  category  in  the  upper  portion 
of  the  basin  while  near  Healdsburg  (Station  9)  and  at  Guerneville  (Station  lO) 
values  were  in  the  moderately  hard  range,  the  highest  value  recorded  being 
ito  ppm  at  Station  10. 

Radioactivity  showed  no  significant  deviation  from  1957  levels, 
with  the  exception  of  the  station  near  Hopland  (Station  8a),  where  the 
total  activity  reached  a  maximum  of  I8.7  W^c/l  in  September;  however, 
downstream  near  Healdsburg  (Station  9) >    the  count  for  the  corresponding 
month  was  9-6  nnc/l. 
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San  Francisco  Bay  Region  (No.  2) 

Surface  water  samples  were  collected  in  this  region  from  seven 

stations  located  on  the  following  seven  sources  (Plate  l): 

Napa  River  (l)  .'\rroyo  del  Valle  (l) 

Sacramento  River  (l)  Coyote  Creek  (l) 

Carqinez  Straits  (l)  Los  Gatos  Creek  (l) 
Alameda  Creek  (l) 

A  sampling  station  on  Arroyo  del  Valle  at  the  Veterans  Hospital 
near  Livermore  was  added  to  the  program  in  July  1958' 

The  surface  water  in  this  region  was  generally  of  good  to  excellent 
mineral  quality  for  irrigation  and  was  bicarbonate  in  character.   Analyses 
have  shown  it  to  be  slightly  to  moderately  hard  throughout  the  region  with 
the  exception  of  Alameda  Creek  where  hardness  was  generally  in  the  very  hard 
classification . 

There  was  a  general  improvement  in  water  quality  throughout  the 
region  during  1958  due  to  above  average  precipitation .  High  mineral 
concentrations  occurred  during  the  later  months  of  1958  when  flows  were  low. 
Graphical  representations  of  the  monthly  variation  in  total  dissolved  solids 
at  four  stations  in  this  region  for  the  period  195 '^^  to  1958  are  presented 
on  Plates  B-9  and  B-10  of  Appendix  B. 

The  radioactivity  levels  in  1958  were  slightly  higher  in  this 
region  than  those  reported  in  1957;  the  maximum  level  recorded  was  12.57 
HHc/l  total  activity  in  Los  Gatos  Creek  at  Los  Gatos  (Station  7^) • 

Water  in  the  Napa  River  near  St.  Helena  (Station  72)  was  con- 
sistently calcium  magnesium  bicarbonate  in  character,  slightly  to  moderately 
hard  and  usually  class  1  for  irrigation  use.   Conductivity  ranged  between 
132  and  U25  micromhos,  indicating  no  appreciable  change  since  the  station 
was  established  in  1951-   Boron  concentrations,  which  ranged  between  O.O8 
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and  1.1  ppm  during  1958,  were  consistently  lower  than  during  1957  but 
did  not  vary  significantly  from  other  years  of  record. 

Analyses  of  samples  collected  from  Sacramento  River  near  Mallard 
Slough  (station  15c)  and  from  Carquinez  Straits  at  Martinez  (station  28a) 
during  1958  indicated  a  wide  variation  in  the  quality  of  water.   The 
fluctuation  in  mineral  quality  was  due  mainly  to  tidal  activity  effecting 
the  relationship  between  sea-water  intrusion  during  flood  tides  and  fresh 

water  outflow  during  ebb  tides.   Fluctuations  were  also  due  to  seasonal 
changes  in  the  quantities  of  fresh  water  inflow  to  Suisun  Bay.  These  fluctua- 
tions were  exhibited  by  conductivities  which  ranged  from  127  to  1,200 
micromhos  at  Station  15c  and  from  233  to  19,300  micromhos  at  Station  28a. 

The  Alameda  Creek  Basin  was  sampled  at  the  following  stations: 
Alameda  Creek  near  Niles  (Station  73)  and  Arroyo  del  Valle  at  Veterans 
Hospital  near  Livermore  (Station  7l) • 

The  surface  water  of  Alameda  Creek  near  Niles  (Station  73)  was 
calcium- sodium  bicarbonate  in  character,  and  very  hard.   Conductivity, 
which  ranged  between  378  and  1,1^^)  micromhos  during  1958,  indicated  that 
the  quality  varied  between  class  1  and  class  2  for  irrigation  water. 
Chloride,  boron,  and  hardness  concentrations  were  also  high  with  maximum 
values  of  125,  1.0,  and  U20  ppm,  respectively.   These  values,  although  high, 
are  significantly  lower  than  maximum  1957  values,  '^is  water  met  mineral 
requirements  for  drinking  water,  but  was  limited  for  most  industrial  uses. 

Sampling  of  Arroyo  del  Valle  water  at  the  Veterajis  Hospital  near 
Livermore  (Station  71 )  was  initiated  in  July  1958  to  obtain  base  level 
quality  information  and  to  monitor  feature  changes  in  quality.   This  station 
is  located  at  the  site  of  the  United  States  Geological  Survey  gaging  station 
at  the  Veterans  Hospital  near  Livermore.   Analyses  of  samples  collected 
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during  1958  indicate  a  calcium  bicarbonate  vrater  with  high  concentrations 
of  most  constituents.  There  was  a  constant  increase  of  most  constituents 
from  July  to  December  as  indicated  by  the  conductivity  which  increased 
from  850  micromhos  in  July  to  1,^4-10  micromhos  in  December.   The  water  met 
the  drinking  water  requirements  for  mineral  content,  but  was  very  hard. 
Boron,  which  ranged  between  0.8  and  1.8  ppm,  caused  this  water  to  be  class  2 
for  irrigation  uses. 

Coyote  Creek  was  sampled  near  Madrone  (Station  82),  just  below 
Anderson  Reservoir.   Surface  water  at  this  point  was  calcium  bicarbonate 
in  character,  class  1  for  irrigation  and  met  drinking  water  steindards  for 
mineral  content.   A  definite  improvement  in  the  quality  of  this  water, 
attributable  to  above-normal  precipitation,  was  noted  during  1957  and  1958 
as  indicated  by  the  conductivity  which  reached  a  recorded  low  of  227 
micromhos  in  June  1958.  The  maximum  conductivity  for  1958  was  reported  as 
393  micromhos  in  January.   Boron  concentrations,  which  ranged  between  0.00 
and  0.12  ppm,  were  generally  lower  during  1958  than  during  previous  years 
of  record.  Hardness  remained  in  the  moderately  hard  category  with  values 
ranging  from  I70  ppm  in  January  to  90  ppm  in  July  1958. 

Los  Gatos  Creek,  a  tributary  to  Guadalupe  River,  was  sampled 
below  Lexington  Reservoir  at  Los  Gatos  (Station  7^)  near  the  headwaters 
of  the  stream.  The  water  sampled  at  this  point  during  1958  was  calcium 
bicarbonate  in  character,  generally  turbid,  moderately  to  very  hard,  met 
all  mineral  requirements  for  drinking  water  and  was  class  1  for  irrigation 
use.  Conductivity  ranged  between  23O  and  U87  micromhos  amd  hardness  between 
96  and  216  ppm,  which  represents  a  considerable  improvement  over  1957  values, 
but  no  significant  variation  from  values  recorded  in  years  prior  to  1957. 
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Central  Coastal  Region  (No.  3) 

During  1958>  waters  of  the  following  11  streams  in  the  Central 

Coastal  Region  were  sampled  at  15  stations  (Plate  l)  as  indicated  in 

the  following  tabulation: 

Uvas  Creek  (l)  Nacimiento  River  (l) 

San  Lorenzo  River  (l)  San  Antonio  River  (l) 

Soquel  Creek  (l)  Carmel  River  (l)- 

Pajaro  River  (l)  Cuyama  River  (l) 

San  Benito  River  (l)  Santa  Ynez  River  (3) 
Salinas  River  (3) 

The  sampling  station  on  Santa  Ynez  River  below  Los  Laureles 
Canyon  (Station  U5)  was  discontinued  in  favor  of  a  new  sampling  station 
established  in  1957  at  Cachuma  Reservoir  (Station  4i+b) .   Seven  other  new 
stations  were  added  to  the  program  in  Region  3  during  1958,  which  are 
mentioned  below. 

As  in  many  areas  of  California,  the  rivers  and  streams  in  Region  3 
had  above-normal  runoff  during  the  early  months  of  1958,  which  diminished 
to  little  or  no  flow  in  the  fall  months .  Waters  of  this  region  were 
bicarbonate  with  calciiun  and  sodium  as  the  major  bases.   The  water,  with 
few  exceptions,  was  moderately  hard,  and  contained  appreciable  dissolved 
solids  as  indicated  by  conductivities  ranging  from  I83  to  1,770  micromhos. 

The  monthly  variations  in  total  dissolved  solids  for  the  period 
195^-1958  for  the  eight  stations  in  Region  3  can  be  obtained  from  the  records 
presented  on  Plates  B-11  through  B-lU  of  Appendix  B.   The  remaining  seven 
stations  in  this  region  are  not  so  presented  because  less  than  five  years 
of  record  are  available. 

Uvas  Creek  was  sampled  immediately  below  Uvas  Reservoir  near 
Morgan  Hill  (Station  96) .   The  water  sampled  at  this  point  during  1958  was 
slightly  to  moderately  hard,  calcium  bicarbonate  in  character,  and  had 
mineral  concentrations  meeting  drinking  water  requirements.   It  was  class  1 


■15- 


for  irrigation  use  throughout  the  year,  with  conductivity  ranging  from  a 
low  of  183  micromhos  in  April,  to  a  high  of  39T  micromhos  in  December. 
Hardness  ranged  from  a  low  of  82  ppm  in  April  to  a  high  of  I92  ppm  in 
December.  These  values  represent  a  slight  decrease  over  values  reported 
in  previous  years  of  record.  The  radioactivity  exhibited  a  slight  increase 
from  6.9  Hkic/l  in  May  to  I3.6  H|ic/l  total  activity  in  September  1958. 

There  was  no  appreciable  change  in  quality  of  the  water  of  the 
San  Lorenzo  River  at  Big  Trees  (Station  75).   The  water  of  this  stream 
was  calcium  bicarbonate,  slightly  to  moderately  hard,  and  class  1  for 
irrigation  uses.  Hardness  ranged  from  98  to  135  PPn^  ^nd   conductivity 
from  258  to  371  micromhos.  These  values  represent  practicably  no  variation 
from  the  previous  eight  years  of  record. 

The  water  of  Soquel  Creek  at  Soquel  (Station  76)  was  generally  of 
better  quality  during  1958  than  during  previous  years  of  record.   Conductivity 
values  were  consistently  low,  ranging  between  ^OU  and  769  micromhos, 
indicating  class  1  for  irrigation  uses.  Hardness  was  generally  in  the 
very  hard  category,  making  softening  desirable  for  domestic  use  and  often 
necessary  for  industrial  use. 

Surface  water  of  the  Pajaro  Ri-yer  Basin  was  sampled  at:  Pajaro 
River  near  Chittenden  (Station  77),  and  San  Benito  River  near  Bear  Valley 
Fire  Station  (Station  77a) . 

During  1958,  the  water  of  the  Pajaro  River  near  Chittenden 
(station  77)  showed  improvement  in  quality  over  previous  yeaxs  of  record, 
although  it  remained  in  class  2  for  irrigation  purposes  and  was  very  hard 
throughout  the  year.  This  water  was  predominantly  sodium  bicarbonate  in 
character,  but  also  had  high  concentrations  of  calcium  and  magnesium. 
Conductivity  reached  a  high  of  1,770  micromhos  in  I958  which  was  significantly 
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lower  than  the  maximum  record  value  of  2,220  micromhos  which  was  reported 
in  November  195^-   Boron  ranged  from  0.00  to  I.50  ppra  in  1958.   Chlorides, 
although  usually  below  the  upper  limit  for  class  1  irrigation  water  and 
acceptable  drinking  water,  reached  a  high  of  2U5  ppm  in  January,  representing 
a  significant  decrease  from  the  record  maximum  of  37^  ppm  which  occurred  in 
November  1957.   Sulfates  also  were  high  with  a  maximum  value  of  202  ppm, 
compared  to  the  record  high  of  30U  ppm  reported  in  1956.   Although  sodium, 
which  ranged  from  22  to  U9  percent  of  the  base  constituents,  was  a  major 
mineral  constituent  in  this  water,  it  did  not  exceed  the  upper  limit  for 
class  1  irrigation  water.  Radioactivity  during  1958  exhibited  an  increase 
from  2.01  pipic/l  of  total  activity  in  May  to  22.01  nnc/l  in  September. 

During  the  last  six  months  of  1958,  samples  were  collected  from 
a  new  station,  San  Benito  River  near  Bear  Valley  Fire  Station  (Station  77a)' 
Conductivity  at  this  station  ranged  between  1,520  and  1,670  micromhos, 
chlorides  between  9I  and  125  ppm,  and  sulfates  between  313  and  365  ppn. 
Boron  ranged  between  0.6  and  1.7  Ppm  with  the  high  value  being  reported 
for  each  of  the  last  four  months  of  the  year.   A  study  of  the  1958  analyses 
indicated  that  the  San  Benito  River  was  a  significant  contributor  of  the 
high  mineral  concentrations  found  in  the  Pajaro  River  at  Station  77. 

Samples  were  collected  from  Salinas  River  at  Paso  Robles 
(station  ^3a) ,  near  Bradley  (Station  U3c)  and  near  Spreckels  (Station  U3) 
during  1958.   Station  U3,  near  Spreckels  was  not  sampled  from  May  1957 
to  April  1958  because  of  low  flow  conditions . 

Salinas  River  at  Paso  Robles  (Station  '+3a)  had  high  flows  in 
February  and  April.  The  river  was  dry  in  early  January  and  was  dry 
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again  in  July,  continuing  so  through  December.  The  water  at  this  station 
was  calciiim-magnesium  bicarbonate  in  character,  class  1  for  irrigation, 
moderately  to  very  hard,  and  met  drinking  water  standards  for  mineraLL 
constituents . 

Surface  flow  of  the  Salinas  River  near  Bradley  (Station  k^c, 
activated  in  October  1958)  is  partially  controlled  by  releases  from 
Nacimiento  Reservoir  on  Nacimiento  River  tributary  to  Salinas  River  above 
this  station.  Camp  Roberts  discharges  treated  sewage  effluent  to  the 
Salinas  River  above  this  station.  This  effluent  usually  percolates  into 
the  river  bed  before  reaching  the  mouth  of  the  Nacimiento  River.  For 
the   three  months  of  record  of  1958,  the  water  at  Station  k^c   was  calcium- 
magnesium  bicarbonate  in  character,  class  1  for  irrigation,  moderately 
hard,  auid  met  drinking  water  standards  for  mineral  constituents.  During 
this  period,  the  flow  at  the  station  consisted  of  Nacimiento  Reservoir 
release  water. 

Analyses  of  water  samples  collected  from  Salinas  River  near 
Spreckels  (Station  ^3)  during  1958  showed  the  water  to  be  csilcium  bicarbonate 
in  character.   It  met  mineral  standards  for  drinking  water,  and  ranged  from 
moderately  to  very  hard.   Conductivity,  which  reached  a  high  of  1,UU0 
micromhos  in  June,  occasionally  put  the  water  in  class  2  for  irrigation. 
Hardness,  which  rsinged  from  132  ppm  in  September  to  500  ppm  in  June, 
often  caused  softening  to  be  desirable  prior  to  domestic  use. 

An  increase  in  radioactivity  was  noted  in  the  Salinas  River 
during  1958  as  indicated  by  values  found  near  Spreckels  (Station  ^3)) 
where  total  activity  was  reported  as  3'0  H(ic/l  in  May  and  37.3  W^c/l  in 
September. 
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Naclmiento  River,  which  is  tributary  to  Salinas  River  near 
Camp  Roberts,  was  sampled  near  San  Miguel  (Station  '+3b) >  approximately 
four  miles  upstream  from  its  confluence  with  Salinas  River.   This  station 
was  also  added  to  the  sampling  program  in  July  1958 .   Water  released 
from  Nacimiento  Reservoir  makes  up  the  major  part  of  the  flow  at  this 
station.  The  water  was  calcium-magnesium  bicarbonate  in  character,  and 
slightly  hard.   It  was  class  1  for  irrigation  use,  and  met  drinking  water 
standards  for  mineral  constituents .   Conductivity,  which  ranged  between 
213  and  228  micromhos  during  1958,  indicated  a  water  of  excellent  quality. 

San  Antonio  River,  tributary  to  Salinas  River  at  Bradley,  was 
sampled  at  Pleyto  (Station  U3d) ,  17-5  miles  upstream  from  its  confluence 
with  Salinas  River.   The  station  was  established  in  July  1958  to  monitor 
the  quality  of  the  river  and  was  located  at  the  site  of  the  United  States 
Geological  Survey  gaging  station.  The  water  at  Station  h'^d   was  found  to 
be  calcium  bicarbonate  in  character,  moderately  hard,  class  1  for  irrigation, 
and  met  drinking  water  standards  for  mineral  constituents.  Conductivity 
ranged  between  U26  and  U5U  micromhos,  indicating  a  water  of  good  quality 
and  suitable  for  most  uses . 

There  was  no  significant  change  in  mineral  concentrations  in 
water  of  the  Carmel  River  near  Carmel  (Station  83)  as  compared  with  prior 
years  of  record,  starting  in  1952.   Conductivity  ranged  from  I96  to  622 
micromhos  during  1958.  Hardness  ranged  from  slightly  to  very  hard  with  a 
low  of  73  PPm  and  a  high  of  22U  ppm.  This  water  consistently  has  been 
calcium  bicarbonate  in  character,  class  1  for  irrigation  use,  and  meeting 
drinking  water  standards  for  mineral  content. 

Cuyama  River  near  Garey  (Station  ^^),  two  miles  upstream  from 
its  confluence  with  the  Sisquoc  River,  was  sampled  to  monitor  surface 
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water  quality  below  Twitchell  Dam.   Sampling  was  initiated  at  this  station 
in  October  1958-   Construction  of  Twitchell  Dam,  a  few  miles  upstream 
from  this  station,  was  nearing  completion  at  the  close  of  1958.   The  water 
at  this  station  was  magnesi\im- calcium  sulfate  in  character.  Hardness 
ranged  from  6l^  to  6'^k   ppm,  causing  the  water  to  be  classified  as  very- 
hard.   Siilfates  and  total  dissolved  solids,  which  were  reported  as  6o4  ajid 
1,167  ppm,  respectively,  in  October,  exceeded  the  recommended  limits  for 
drinking  water.   Conductivity,  which  ranged  from  l,k6h   to  1,572  micromhos, 
indicated  prevailing  class  2  water  quality  conditions . 

Santa  Ynez  River  discharges  to  the  ocean  at  Surf,  California, 
near  Vandenberg  Air  Force  Base.   In  1958,  the  station  at  Solvang 
(station  ^5a-)  was  the  only  station  at  which  water  samples  were  taken 
throughout  the  year.   In  July  1958,  the  station  below  Los  Laureles  Canyon 
(station  ^4-5)  was  removed  from  the  water  sampling  program  and  sampling 
at  Cachuma  Reservoir  (Station  UUb)  was  initiated  in  April  1958. 

Santa  Ynez  River  had  high  runoff  during  the  first  half  of 
1958,  and  the  reservoirs  on  the  river  system  filled  to  capacity,  and 
spilled.   During  this  period,  surface  water  in  the  vicinity  of  Los  Laureles 
Canyon  (Station  ^4-5)  was  calcium  sulfate  in  character,  extremely  hard 
(323-598  ppm),  and  usually  limited  to  class  2  for  irrigation  use  because 
of  boron,  which  ranged  from  0.35  to  0.53  PPm,  and  conductivity,  which 
ranged  from  701  to  1,256  micromhos.   Sulfates  exceeded  the  recommended 
limit  for  drinking  water  in  May  1958  when  3^9  PP™  were  reported. 

Surface  water  flowing  in  the  upper  reaches  of  the  Santa  Ynez 
River  was  sampled  during  the  second  half  of  1958  from  Cachuma  Reservoir 
(station  hkh) .     This  water  was  of  a  complex  calcium-magnesium  sulfate- 
bicarbonate  character,  very  hard  (283-330  ppm)  and  within  drinking  water 
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standards  for  mineral  constituents.   Although  conductivity  ranged  from 
685  to  757  micromhos,  boron  ranged  from  O.18  to  0.82  ppm,  thus  determining 
this  vater  to  be  occasionally  class  2  for  irrigation. 

Water  in  the  Santa  Ynez  River  at  Solvang  (Station  ^5a)  during 
1958  was  generally  of  a  complex  calcium-magnesium  bicarbonate-sulfate 
character,  occasionally  changing  to  magnesium  bicarbonate.  This  water 
usually  was  class  1  for  irrigation.  However,  at  times  of  low  flow  the 
electrical  conductivity,  which  ranged  from  U89  to  1,219  micromhos,  indicated 
class  2  conditions.   The  water  was  extremely  hard,  ranging  from  327  to 
^6h   pjm  total  hardness  but  met  drinking  water  standards  for  mineral  content. 
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Los  Angeles  Region  (No.  k) 

Sajnples  were  collected  in  the  Los  Angeles  Region  during  1958 

at  15  stations  on  the  following  12  watercourses  (Plate  l): 

Matilija  Creek  (l)  Rio  Hondo  (l) 

Ventura  River  (l)  Mission  Creek  (l) 

Santa  Clara  River  (2)  San  Gabriel  River  (2) 

Piru  Creek  (l)  Los  Angeles  Aqueduct  (l) 

Sespe  Creek  (l)  Colorado  River  Aqueduct  (l) 
Santa  Paula  Creek  (l) 
Los  Angeles  River  (2) 

Los  Angeles  Region  (No.  k)   is  a  coastal  drainage  area  extending 
over  the  greater  part  of  Los  Angeles  and  Ventura  Counties .   Large  quantities 
of  surface  water  are  imported  from  the  Colorado  River  and  from  Mono-Owens 
Valley,  for  direct  industrial,  domestic  and  agric\iltural  use  as  well  as 
for  replenishment  of  ground  water  storage. 

Water  samples  were  collected  at  I3  stations  located  on  the 
principal  streams  and  their  tributaries  during  1958 •  Samples  were  also 
obtained  at  one  station  on  the  Colorado'  River  Aqueduct  of  The  Metropolitan 
Water  District  of  Southern  California  and  one  station  on  the  Los  Angeles 
Aqueauct  of  the  Los  Angeles  Department  of  Water  and  Power. 

Surface  waters  in  this  region  vary  widely  in  quality  and 
character,  depending  on  location,  volume  of  flow,  and  type  of  waste  dis- 
charge entering  the  stream.  The  1957-58  seasonal  precipitation  was  I6I 
percent  of  the  long-term  mean  in  the  Los  Angeles  Region.  Much  of  the 
precipitation  fell  as  heavy  rains  in  early  1958.   The  high  rates  of 
rainfall  early  in  the  year  were  reflected  in  an  increased  runoff,  which 
afforded  a  better  surface  water  quality  than  was  fovind  since  the  wet 
season  of  1951-52.   A  return  of  drovight  conditions  late  in  the  year  resulted 
in  low  flows  and  in  a  consequent  increase  in  mineral  content  of  surface 
waters . 
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Curves  representing  the  monthly  variation  in  total  dissolved 
solids  for  the  period  195^-1958  at  the  nine  stations  in  this  region 
that  have  a  period  of  record  of  five  years  or  longer  are  presented  in 
Appendix  B  on  Plates  B-15  to  B-I9. 

Ventura  River  system  was  sampled  at  the  follovring  two  stations: 
Ventxira  River  near  Ventura  (Station  61)  and  Matilija  Creek  two  miles  above 
Matilija  Dam  (Station  ^5^) . 

Matilija  Creek,  two  miles  above  Matilija  Dam  (Station  U5b) ,  has 
shown  no  appreciable  change  in  character  since  sampling  was  initiated  at 
this  station  in  1953-  During  1958,  the  water  was  usually  calcium-magnesium 
sulfate  in  character  and  very  hsu-d.  It  varied  from  class  1  to  2  water  for 
irrigation  use  and  contained  sulfate  concentrations  which  exceeded  the 
recommended  maximum  value  for  drinking  water.  The  conductivity  rsinged 
from  U63  to  1,090  micromhos.  Although  dissolved  oxygen  ranged  between  72 
and  112  percent  of  saturation,  hydrogen  s\ilfide  odor  was  usually  detected 
at  this  station.  As  indicated  by  I5  analyses,  boron  ranged  from  0.00  to 
1.52  ppm.  This  was  a  marked  improvement  over  values  for  the  previous 
five  years  of  record.  The  quality  of  water  at  this  station  showed 
improvement  over  that  of  1957,  due  primarily  to  the  above  normal  precipita- 
tion and  runoff  of  the  1957-58  season. 

Flows  in  the  Ventura  River  near  Ventura  (Station  6I)  was  continuous 
during  1958,  in  contrast  with  the  dry  period  of  no  runoff  occurring  in  1957. 
The  station  near  Ventura  is  located  immediately  below  the  confluence  of 
Coyote  Creek  and  Ventura  River.  Construction  of  Casitas  Reservoir  on 
Coyote  Creek,  which  was  nearing  completion  during  1958,  had  no  appreciable 
effect  on  river  flow,  as  no  water  was  stored  during  the  year.  The  water 
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at  this  station  was  usually  calcium  sulfate-bicarbonate  to  bicarbonate - 
sulfate  in  character,  very  hard  and  either  class  1  or  2  for  irrigation 
use  depending  on  flow.   Boron  content  ranged  from  0.11  to  0.52  ppm 
during  1958,  while  electrical  conductivity  ranged  from  ^^+3  to  1,07'<-  micromhos, 
The  quality  of  water  at  this  station  showed  improvement  over  that  of  1957, 
due  to  greater  than  normal  rainfall  in  the  1957-58  season.   The  mineral 
content  of  Ventura  River  water  met  drinking  water  standards  in  1958. 
Surface  waters  at  this  station  usually  did  not  meet  these  standards 
during  the  previous  five-year  period  because  of  high  sulfate  and  total 
dissolved  solids  content. 

Water  of  the  Santa  Clara  River  system  was  sampled  at  five  stations 
during  1958.  These  stations  were:   Santa  Clara  River  at  the  Los  Angeles- 
Ventura  County  Line  (Station  h6) ,    Santa  Clara  River  near  Santa  Paula 
(station  ^6a),  Piru  Creek  near  Piru  (Station  ^c),  Sespe  Creek  near 
Fillmore  (Station  ^6d),  and  Santa  Paula  Creek  near  Santa  Paula  (Station  k6e) . 

Sgmta  Clara  River  water  showed  slight  improvement  in  quality  in 
1958  over  that  of  previous  years  but  continued  high  in  sulfate  content 
and  hardness.   The  highest  boron  concentration  on  the  Santa  Clara  River 
in  1958  was  I.5U  ppm  and  occurred  at  Station  k6.      The  water  in  the  Santa 
Clara  River  near  Santa  Paula  (Station  U6a)  was  of  slightly  better  quality 
thaxi  water  at  the  Los  Angeles -Ventura  Co\inty  Line  (Station  U6).   This 
improvement  was  attributed  to  the  effect  of  better  quality  tributary 
inflow  from  Piru  and  Sespe  Creeks . 

Analyses  of  samples  taken  from  Piru  Creek  near  Piru  (Station  h6c) 
in  1958  indicated  waters  of  calciiim- magnesium  sulfate  character,  very 
hard,  and  generally  of  marginal  quality.  These  waters  ranged  from  class  1 
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to  3  for  irrigation,  depending  on  runoff  and  on  storage  conditions  ajid 
releases  from  Lake  Piru.   (Lake  Piru  is  the  reservoir  created  by  Santa 
Felicia  Dam  on  Piru  Creek.)   Boron  ranged  from  0.37  to  2.30  ppm  and 
total  hardness  from  3^  to  1,071  ppm.   The  water  generally  did  not  meet 
drinking  water  standards  for  mineral  content  because  of  both  total 
dissolved  solids  and  sulfates,  which  were  reported  as  high  as  1,959  ppro 
and  1,120  ppm,  respectively,  in  April  1958.   Fluorides  reached  a  maximum 
of  1.2  ppm  in  April.  Although  this  fluoride  concentration  is  below  the 
United  States  Public  Health  Service  "mandatory"  limit  for  drinking  water, 
it  is  above  the  maximum  safe  concentration  set  by  the  California  State 
Board  of  Health  for  domestic  use  for  areas  having  a  mean  annual  temperature 
of  60°F  or  higher.   Reservoir  storage  in  Lake  Piru  affects  the  quality 
of  water  at  Station  46c  and  continued  monitoring  at  this  station  will  be 
necessary  to  determine  the  effects  of  this  storage. 

The  station  Sespe  Creek  near  Fillmore  (Station  k6d)   monitors 
water  of  this  important  tributary  to  the  Santa  Clara  River.   During  1958, 
Sespe  Creek  was  generally  calcium  sulfate  in  character.   This  water  was 
class  1  or  2  for  irrigation  use,  depending  on  the  magnitude  of  flow.   The 
1957  report  indicated  class  3  irrigation  water  at  times.   In  1958,  boron 
ranged  from  O.lU  to  1.8  ppm,  and  electrical  conductivity  ranged  from  70^+ 
to  l,l68  micromhos.  The  water  was  very  hard,  ranging  from  292  to  507  ppm 
total  hardness  and  the  sulfate  content,  which  ranged  from  I87  to  ^+02  ppm, 
exceeded  the  recommended  limit  for  drinking  water.   The  fluoride  content 
was  also  high  at  this  station,  reaching  1.1  ppm  in  September  I958.   This 
concentration  is  in  excess  of  the  safe  limit  for  domestic  use,  as  set 
by  the  California  State  Board  of  Health,  in  areas  having  a  mean  annuauL 
temperature  of  60°F  or  higher. 
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The  station  Santa  Paula  Creek  near  Santa  Paula  (Station  U6e) 
is  located  about  four  miles  upstream  from  the  Santa  Clara  River.   During 
1958,  Santa  Paula  Creek  water  was  calcium  sulfate-bicarbonate  in  character. 
The  water  was  class  1  for  irrigation  use  and  met  drinking  water  standards 
for  mineraJ.  constituents .   Conductivity  ranged  from  505  to  98^  micromhos . 
Total  hardnes,s  ranged  from  219  to  U02  ppm.   A  general  improvement  in  quality 
of  these  waters  was  noted  over  that  of  previous  years  of  record. 

Los  Angeles  River  Channel,  which  was  sampled  at  Los  Angeles  at 
Figueroa  Street  (Station  kj)   and  at  Long  Beach  (Station  ^) ,    continued  to 
serve  the  Los  Angeles  metropolitan  area  as  a  drainage  channel  for  storm 
runoff  and  industrial  waste  water.  The  flow  at  Station  h'J ,   which  was 
continuous  through  1958 >  consisted  mainly  of  surface  drainage  and  industrial 
waste  discharges  from  San  Fernando  Valley.   Due  to  the  nature  of  the 
contributing  flows,  the  water  quality  at  this  station  continued  to  be 
quite  variable.   During  1958,  waters  at  Station  hj   were  sodium  to  calcium 
sulfate  in  character  and  generally  class  2  water  for  irrigation  use. 
Total  dissolved  solids  in  these  waters  ranged  from  II5  to  1,300  ppm. 
The  waters  were  also  very  hard,  ranging  from  72  to  585  Ppm  total  hardness; 
which  was  an  improvement  over  the  1957  values.   Boron  ranged  from  0.1  to 
1.6  ppm.   In  contrast  with  these  prevailing  lower  quality  conditions,  the 
water  samples  collected  from  the  high  rain  runoff  in  February  and  April 
1958  indicated  water  of  excellent  quality  during  those  months. 

Water  in  the  channel  at  Long  Beach  (Station  h8)    showed  no 
improvement  in  quality  from  previous  years  of  record,  except  during 
periods  of  dilution  due  to  rain  runoff.   Due  to  the  many  industrial  waste 
discharges  above  this  station  the  waters  are  not  herein  classified  with 
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respect  to  irrigation  and  drinking  water  standards.   Oil  brine  wastes, 
which  were  discharged  into  the  river  just  upstream  from  the  sampling 
station,  contributed  to  the  high  concentrations  of  salts  in  the  river  at 
this  point.   Arsenic  concentrations  of  0.5  and  1.0  ppm  found  in  the  May 
and  September  1958  heaAry  metal  analyses  represented  a  significamt  decrease 
from  the  2.5  ppm  foiind  in  1957,  which  was  the  highest  value  recorded  since 
arsenic  was  first  detected  at  this  station  in  October  1952-   Total  dissolved 
solids  ranged  from  690  to  70,152  ppm  during  1958. 

Rio  Hondo  water  was  sampled  at  Whittier  Narrows  (Station  U9) . 
Except  during  periods  of  rain  rimoff ,  Rio  Hondo  flow  consisted  of  effluent 
water  from  the  Main  San  Gabriel  ground  water  basin.   Colorado  River  water 
is  intermittently  discharged  to  this  river  by  means  of  a  blowoff  on  the 
Colorado  River  Aqueduct,  located  near  Rush  Street.  The  water  from  Rio 
Hondo  was  used  for  recharge  in  the  Montebello  Forebay,  below  this  station. 
During  1958,  the  water  was  sodiiim-calcium  sulfate  in  character  and  class  1 
for  irrigation  when  Colorado  River  water  constituted  the  major  part  of  the 
flow.  When  the  preponderance  of  flow  was  from  natural  sources,  the  water 
was  calcium- sodium  bicarbonate  in  character  and  occasionally  class  2  for 
irrigation.  The  conductivity  at  this  station  ranged  from  a  minimum  of 
291  micromhos  in  April  to  a  maximum  of  1,083  in  May  1958. 

Flow  in  Mission  Creek  at  Whittier  Narrows  (Station  '+9a)  consists 
of  ground  water  accretions  in  Whittier  Narrows  between  San  Gabriel  River 
and  Rio  Hondo.  Mission  Creek  is  tributary  to  Rio  Hondo  just  below  this 
station.   In  1958,  the  waters  of  this  creek  were,  calcium  bicarbonate  in 
character  and  of  good  mineral  quality.  They  were  very  hard  with  a  range 
of  223  to  299  ppni  total  hardness.   The  water  met  drinking  water  standards 
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for  mineral  content,  and  was  class  1  for  irrigation,  ranging  from  k<^6   to 
655  micromhos  in  specific  conductance.   Water  quality  at  this  station  has 
shown  only  minor  variations  since  1951- 

The  San  Gabriel  River  was  sampled  at  two  stations  in  1958.   These 
were  at  Azusa  Pov/erhouse  (Station  50d)  and  at  Whittier  Narrows  (station  50)- 

Water  sampled  at  Azusa  Powerhouse  (Station  50(i)  was  native  San 
Gahriel  River  water.   In  1958  the  quality  of  water  continued  to  be 
consistently  good,  calcium  bicarbonate  in  character  and  moderately  hard. 
The  water  was  class  1  for  irrigation  use  and  met  drinking  water  standards 
for  mineral  content.   Conductivity  of  these  waters  ranged  from  293  to  398 
micromhos . 

The  station  on  the  San  Gabriel  River  at  Whittier  Narrows  (Station  50) 
is  so  located  to  monitor  the  qualities  not  only  of  the  natural  effluent 
flows  but  also  of  the  intermittent  controlled  releases  from  the  Colorado 
River  Aqueduct  for  use  in  the  Montebello  Forebay.  However,  during  1958 
no  water  was  released  from  Colorado  River  into  this  river.   The  quality 
of  native  San  Gabriel  River  water  at  this  station  was  similar  to  that 
of  water  in  the  upper  reaches  of  the  river,  except  that  total  dissolved 
solids  content  was  slightly  higher  and  the  water  was  usually  very  hard. 
As  indicated  by  conductivity,  which  ranged  from  288  to  1,203  micromhos, 
these  native  waters  varied  between  class  1  and  class  2  for  irrigation 
water  during  1958.   Sulfates  at  times  exceeded  the  recommended  maximum 
limit  for  drinking  water  with  a  high  of  32*+  ppm.  Total  hardness  was 
usually  high,  ranging  between  I3I  and  3^6  ppm. 

The  Los  .^^eles  Aqueduct  was  sampled  at  Upper  San  Fernando 
Reservoir  near  San  Fernando  (Station  70) .   The  aqueduct  originates  in 
Owens  Valley,  approximately  2U0  miles  due  north  of  Los  Angeles  and  has 
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delivered  about  70  percent  of  the  water  required  by  the  City  of  Los 
Angeles  in  recent  years.   A  water  sample  was  collected  by  the  Los  i^jigeles 
Department  of  Wazer  and  Power  each  month,  and  analyzed  in  ir.s  laboratory. 
This  water  was  excellent  in  quality,  sodium  bicarbonate  in  character,  and 
soft.   The  quality  has  not  changed  appreciably  since  the  initiatior  of 
the  surface  water  sampling  program  in  1951-   In  1958,  boron  ranged  from 
0.21  to  0.67  ppm  causing  the  wa:.er  to  occasionally  be  class  2   for  irrigation, 
The  conductivity  of  these  waters  varied  from  263  micromhos  in  August  to 
451  microrahos  in  May. 

The  Colorado  River  Aqueduct  was  sampled  at  the  F.  E.  Weymouth 
Memorial  Softening  and  Filtration  Plant  at  La  Verne,  California  (Station  69) ^ 
A  monthly  composite  sample  of  raw  Colorado  River  water  was  collected  at 
this  station  by  The  Metropolitan  Water  District  of  Southern  California. 
The  1958  analyses  were  typical  of  raw  Colorado  River  water,  and  showed  a 
slight  improvement  over  1957  analyses.  The  water  remained  sodium-calcium 
sulfate  in  character.  Hardness  continued  to  be  high,  ranging  between  202 
and  366  ppra.   The  water  was  often  class  2  for  irrigation  because  of  total 
dissolved  solids,  which  ranged  from  609  to  759  ppm-   Sulfates  exceeded 
the  recommended  maximum  concentration  for  drinking  water  with  a  range  of 
267  to  328  ppm. 
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Central  Valley  Region  (No.  5) 

For  convenience  of  discussion  this  region  has  been  divided  into 
four  sub-basins;  5a.,  5b,  5c,  and  ^d.     The  portion  of  the  region  north 
of  the  watershed  boundary  between  the  Sacramento  and  San  Joaquin  Rivers 
is  designated  5a..   The  San  Joaquin  River  Basin,  with  the  exception  of 
Tulare  Lake  Basin  and  the  Delta  area,  is  designated  yo,    the  Sacramento- 
San  Joaquin  Delta  is  designated  5c,  and  Tulare  Lake  Basin  as  ^d . 

Water  samples  were  collected  from  1?6  stations  located  on  62 
streams  and  on  one  lake  (Plate  l)  in  Region  5-   These  water  sources  are 
listed  according  to  their  respective  sub-basin  in  the  following  tabulation: 


Sacramento  River  Valley  (5a) 


Sacramento  River  (lO) 

McCloud  River  (l) 

Pit  River  (3) 

Pit  River,  South  Fork  (l) 

Burney  Creek  (l) 

Clear  Creek  (l) 

Cow  Creek  (l) 

Cottonwood  Creek  (2) 

Cottonwood  Creek,  South  Fork  (l) 

Battle  Creek  (l) 

Paynes  Creek  (l) 

Antelope  Creek  (2) 

Elder  Creek  (l) 

Thome s  Creek  (l) 

Mill  Creek  (l) 

Deer  Creek  (l) 


Stony  Creek  (2) 

Big  Chico  Creek  (l) 

Butte  Creek  (l) 

Colusa  Trough  (l) 

Clear  Lake  (2) 

Cache  Creek  (2) 

Cache  Ci-eek,  North  Fork  (l) 

Putah  Creek  (l) 

Feather  River  (3) 

Indian  Creek  (l) 

South  Honcut  Creek  (l) 

Yuba  River  (2) 

Bear  River  (2) 

Sacramento  Slough  (l) 

Merican  River  (3) 

American  River,  Middle  Fork  (l) 

American  River,  South  Fork  (l) 


San  Joaquin  River  Valley  (5p) 


San  Joaquin  River  (16) 
Fresno  River  (l) 
Chowchilla  River  (l) 
Bear  Creek  (2) 
Salt  Slough  (1) 


Merced  River  (2) 
Tuolurune  River  (3) 
Stanislaus  River  (2) 
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Sacramento- San  Joaquin  Delta  (^c) 


San  Joaquin  River  (6) 
Stockton  Ship  Channel  (l) 
Grant  Line  Canal  (l) 
Old  River  (5) 
Delta-Mendota  Canal  (2) 
Italian  Slough  (l) 
Indian  Slo\igh  (l) 
Rock  Slough  (1) 
Contra  Costa  Canal  (l) 
Dutch  Slough  (1) 


False  River  (l) 
Calaveras  River  (2) 
Little  Potato  Slough  (l) 
Mokelumne  River  (h) 
Cosumnes  River  (2) 
Delta  Cross  Channel  (l) 
Sacramento  River  (2) 
Lindsey  Slough  (l) 
Cache  Slough  (l) 


Tulare  Lake  Basin  (5d) 


Kern  River  (3) 
Tula  River  (l) 


Kaweah  River  (l) 
Kings  River  (3) 


Thirty-two  new  stations  were  added  to  the  surface  water 
monitoring  program  in  Region  5  during  1958.   These  stations  were  established 
to  determine  base  level  quality  conditions  at  proposed  water  conservation 
project  sites  and  to  provide  water  quality  monitoring  on  streams  where 
coverage  was  deficient.   Sampling  was  initiated  in  January  1958  at  Fresno 
River  near  Da\ilton  (Station  II3)  and  Chowchilla  River  at  Buchanan  Dam 
Site  (station  llU)  and  in  September  1958  at  the  remaining  30  stations. 
Sampling  at  the  following  seven  stations  in  Region  5  was  discontinued  in 
1958:   Sacramento  River  near  Redding  (Station  12a),  Burney  Creek  near 
Burney  (Station  17c),  Deer  Creek  near  Vina  (Station  95) >  Clear  Lake  near 
Clearlake  Oaks  (Station  ko) ,    South  Honcut  Creek  near  Bangor  (Station  90) , 
and  Bear  Creek  near  Stevinson  (Station  111) .   These  stations  were  discon- 
tinued because  downstream  stations  were  found  to  be  adequate  to  monitor 
each  of  the  reaches  in  question. 

In  April  1958,  eight  stations  were  established  in  Region  5  to 
monitor  the  radioactivity  of  the  Sierra  snowpack.  The  stations  are  located 
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in  the  upper  watersheds  of  the  Feather,  Yuba,  American,  Mokelumne,  Tuolumne, 
Sail  Joaquin  and  Kings  Rivers.   Snow  samples  were  collected  by  agencies 
and  individuals  cooperating  with  the  California  Cooperative  Snow  Survey 
of  the  Department  of  Water  Resources  and  were  analyzed  by  the  Department 
of  Public  Health. 

Water  quality  varies  considerably  in  the  Central  Valley  Region, 
depending  on  locality,  amount  of  flow,  and  type  of  waste  entering  the 
streams .  Waters  draining  from  the  Sierra  Nevada  and  from  the  Cascade 
and  Trinity  Mountains  are  generally  of  excellent  quality;  while  drainage 
onto  the  floor  of  the  Central  Valley  from  the  Tehachapi  Mountains  in  the 
south  and  from  the  coastal  ranges  along  the  west  perimeter  varies  from 
poor  to  excellent  quality. 

The  monthly  variation  in  total  dissolved  solids  at  stations  in 
Region  5  with  a  record  of  five  years  or  longer  are  presented  graphically 
on  Plates  B-20  through  B-^k   of  Appendix  B  for  the  period  1951l-1958. 

Sacramento  River  Valley  (!ja) 

Surface  water  samples  were  collected  from  the  following  ten 
stations  on  the  Sacramento  River  (above  effective  sea-water  intrusion) 
during  1958:   at  Delta  (Station  ll),  at  Keswick  (Station  12),  near  Redding 
(station  12a),  at  Bend  (Station  12c),  near  Hamilton  City  (Station  13), 
at  Butte  City  (Station  87a),  at  Colusa  (Station  13b),  at  Knights  Landing 
(station  ih) ,    at  Sacramento  (Station  15).  a.nd  at  Snodgrass  Slough 
(station  97) .   Daily  samples  were  collected  at  Bend,  Butte  City,  Knights 
Landing,  and  Sacramento  and  the  samples  from  each  station  for  a  period 
of  days  were  composited  on  the  basis  of  conductivity  in  order  to  provide 

-32- 


a  single  sample  for  mineral  analysis.   Only  monthly  samples  were  collected 
at  the  other  stations . 

A  study  of  data  collected  on  the  Sacramento  River  indicated  the 
stations  at  Redding  and  Snodgrass  Slough  were  not  required  to  monitor  quality 
changes  in  the  river.   Therefore,  these  stations  were  discontinued  in 
October  I958. 

The  water  of  the  Sacramento  River  is  of  excellent  quality  and 
suitable  for  domestic,  agricultural,  and  most  industrial  uses.   The 
conductivity  ranged  from  a  low  of  55 •?  raicromhos  at  Delta  (Station  ll)  above 
Shasta  Lake,  to  a  high  of  285  micromhos  at  Knights  Landing  (Station  Ik). 
No  significajit  degree  of  degradation  has  been  detected  since  the  inception 
of  the  sampling  program  in  April  1951-   firing  1958)  the  water  remained 
class  1  for  irrigation  and  within  the  mineral  standards  for  drinking  water 
above  the  point  where  sea-water  intrusion  effects  the  quality. 

Analyses  of  water  samples  taken  from  the  Sacramento  River  at 
Delta  (station  ll)  during  1958  indicated  a  water  of  excellent  quality 
with  very  low  concentrations  of  all  constituents.   Conductivity  ranged 
between  55-7  and  IU3  micromhos.   Samples  of  water  collected  at  Keswick 
Dam  (station  12)  reflected  no  appreciable  change  in  concentrations  from 
those  found  at  Station  11  upstream.   This  indicated  that  waters  tributary 
to  the  Sacramento  River  between  these  stations  also  were  of  excellent 
quality.   Two  such  tributary  streams  are  the  Pit  and  McCloud  Rivers  and 
are  discussed  later  in  this  bulletin.   Although  no  appreciable  degradation 
was  detected  by  the  surface  water  monitoring  program  in  the  Keswick  Dam 
area,  past  investigations  have  shown  that  Spring  Creek,  which  is  tributary 
to  the  Sacramento  River  upstream  from  Keswick  Dam,  at  times  contributes 
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significant  concentrations  of  heavy  metals  to  the  river.   The  degrading 
effects  of  this  creek  are  discussed  in  the  following  two  reports:   "Report 
to  State  Water  Pollution  Control  Board  on  Control  of  Pollution  of  Keswick 
Reservoir",  June  1^+,  1957>  by  Leeds,  Hill,  and  Jewett,  Consulting  Engineers, 
Los  Angeles,  California,  and  "Sacramento  River,  Keswick  Reservoir  and 
Vicinity,  Fall  1955  and  Spring  1956,  Stream  Survey  Report  for  the  State 
of  California",  by  the  Academy  of  Natural  Sciences,  Philadelphia,  Pennsylvania, 

Conductivity  of  water  at  Station  12a  ranged  in  1958  between  90.1 
and  12k  microrahos.  A  study  of  past  analyses  of  water  samples  collected  at 
Station  12a,  Sacramento  River  near  Redding,  revealed  no  significant  change 
in  quality  between  this  station  and  Station  12.  Due  to  this  similarity  of 
analyses,  sampling  at  Station  12a  was  discontinued  in  November  1958. 

Analyses  of  daily  samples  collected  from  the  Sacramento  River 
at  Bend  (Station  12c)  indicated  only  minor  quality  changes  between  Redding 
(station  12a)  and  this  station.   Conductivity  ranged  from  91-'+  to  179 
micromhos  during  1958  at  Bend. 

Mineral  concentrations  during  1958  were  slightly  higher  near 
Hamilton  City  (Station  13)  than  upstream  at  Station  12,  due  to  tributary 
streams  and  wastes  entering  the  Sacramento  River  between  the  two  stations. 
Conductivity  at  Station  13  ranged  from  Sh.J   to  155  micromhos.  This 
represented  only  a  minor  decrease  from  1957  values,  which  ranged  from  ll8 
to  l6l  microrahos .  The  water  at  this  point  was  classified  as  slightly 
hard  only  in  March  and  April  when  it  reached  62  and  58  ppm  total  hardness, 
respectively.  These  hardness  concentrations  were  considerably  lower  than 
the  high  of  12^  ppm  reported  in  February  1957-   During  the  remainder  of 
1958  the  water  was  classified  as  soft. 
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Mineral  concentrations  in  Sacramento  River  at  Butte  City 
(station  87a)  varied  only  slightly  throughout  1958,  ranging  from  108 
to  171  micromhos.  Hardness  ranged  between  soft  and  slightly  hard  ('i2 
to  67  ppm) . 

Sampling  of  the  Sacramento  River  at  Colusa  (Station  13b)  was 
initiated  in  October  1958.   This  station  was  established  to  monitor 
the  effects  of  water  use  in  the  reach  between  Butte  City  and  Knights 
Lajiding.  No  significant  difference  was  noted  in  the  quality  at  this 
station  as  compared  to  Butte  City  (Station  87a).   In  1958  the  water  at 
Station  13b  was  calcium-magnesium  bicarbonate  in  character,  with  conductivity 
ranging  between  II3  and  I36  micromhos . 

Sacramento  River  is  sampled  at  Knights  Landing  (Station  lU)  to 
monitor  the  effect  of  large  quantities  of  irrigation  drainage  entering 
the  Sacramento  River  from  Colusa  Trough  and  other  large  irrigation  return 
drains .   In  1958  the  water  in  the  Sacramento  River  at  Knights  Landing 
(station  lU)  was  found  to  be  considerably  higher  in  mineral  content  than 
at  Butte  City  (Station  87a) .   The  conductivity  at  Station  ik   reached  a 
high  value  of  285  micromhos  as  compared  to  a  high  of  155  micromhos  at 
Station  87a.  This  incremental  increase  in  dissolved  solids  was  the  largest 
found  on  the  river  in  1958. 

Conductivity  of  the  water  in  the  Sacramento  River  at  Sacramento 
(station  I5)  ranged  from  7^.2  to  I92  micromhos,  reflecting  the  diluting 
effect  of  the  Feather  and  American  Rivers  which  are  tributary  between 
Knights  Landing  and  Sacramento.   The  water  at  Station  I5  was  predominantly 
calciiim-magnesium  bicarbonate.  Hardness  varied  from  soft  to  moderately 
hard  throughout  1958  with  a  range  of  3I  to  70  ppm  total  hardness. 
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The  quality  of  the  Sacramento  River  was  virtually  unchanged 
between  Sacramento  and  Snodgrass  Slough  (Station  9T)  the  next  downstream 
station.   Conductivity  ranged  between  86.7  and  175  micromhos  at  Station  97 
during  1958.   Although  the  flow  at  this  station  is  affected  by  tidal 
action,  there  has  been  no  incursion  of  salt  water  since  this  station  was 
added  to  the  program  in  1952. 

Radioactivity  levels  in  water  of  the  Sacramento  River  upstream 
from  Snodgrass  Slough  during  1958  did  not  vary  significantly  from  levels 
reported  during  past  years.  Total  activity  ranged  between  15-9  H^c/l  at 
Hajnilton  City  in  May  to  2.6  nnc/l  at  Knights  Landing  in  September. 

The  two  sampling  points  on  the  Sacramento  River  located  downstream 
from  Snodgrass  Slough,  at  Rio  Vista  (station  l6)  and  at  Toland  Landing 
(station  15a),  are  considered  to  be  in  the  Sacramento-San  Joaquin  Delta 
(5c)  and  will  be  discussed  later  in  this  report. 

Analyses  of  samples  of  water  collected  from  the  McCloud  River 
above  Shasta  Lake  (Station  l8)  during  1958  showed  this  water  to  be  calcium 
bicarbonate  in  character,  of  excellent  quality  with  low  concentrations 
of  all  constituents  and  suitable  for  most  uses.   At  this  station  conductivity 
reached  a  high  of  only  92.2  micromhos;  boron  was  found  only  during  two 
months,  with  a  value  of  0.10  ppm;  hardness  reached  a  high  of  38  ppm;  and 
sodium  reached  a  high  of  27  percent.  These  values  do  not  represent  an 
appreciable  change  over  previous  years  of  record;  although,  the  quality  of 
the  water  was  slightly  better  during  1958  than  in  1957- 


.36- 


During  1958j  ssunples  of  water  were  collected  from  Pit  River 
Basin  at  the  following  stations:   Pit  River,  South  Fork  near  Likely 
(station  l8a);  Pit  River  near  Canby  (Station  17a);  Pit  River  near  Bieber 
(station  ITe);  Pit  River  near  Montgomery  Creek  (Station  IT);  and  Burney 
Creek  near  Burney  (Station  IJc).   Two  stations  on  the  Pit  River,  one  near 
Likely  (Station  l8a)  and  the  other  near  Bieber  (Station  ITe),  were  added 
to  the  program  in  September  1958  to  more  completely  monitor  quality 
chajDges  in  this  important  tributary  to  the  Sacramento  River. 

Station  ITc,  Burney  Creek  near  Burney,  was  discontinued  in 
October  1958.   At  this  station  electrical  conductivity  ranged  between  39 
and  120  micromhos  during  the  period  of  record,  and  averaiged  about  T5 
micromhos .   A  study  of  the  analyses  revealed  no  appreciable  change  in 
concentrations  since  sampling  began  in  April  1951-   Any  change  in  quality 
at  Station  ITc  would  be  reflected  in  analyses  of  samples  collected  from 
Pit  River  near  Montgomery  Creek  (Station  IT) • 

Concentrations  of  mineral  constituents  were  noted  to  be 
generally  lower  at  Station  l8a,  South  Fork  Pit  River  near  Likely,  than' 
at  downstream  stations.   This  water  was  calcium-magnesium  bicarbonate  in 
character,  soft,  and  class  1  for  irrigation  during  1958.   It  met  drinking 
water  standards  for  mineral  content  and  was  suitable  for  most  uses . 
Conductivity  ranged  from  a  minimum  of  102  micromhos  in  November  to  a 
maximum  of  lUo  micromhos  in  August. 

In  1958  no  appreciable  difference  in  quality  was  noted  in  the 
Pit  River  between  Canby  (Station  ITa)  and  Bieber  (Station  ITe).   The  waters 
at  both  stations  were  bicarbonate  type  with  no  prominent  cation.   They  were 
slightly  hard,  class  1  for  irrigation  and  met  drinking  water  standards  for 
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mineral  content.  The  concentrations  of  constituents  at  these  stations 
were  appreciably  higher  than  at  the  downstream  station  near  Montgomery 
Creek  (Station  1T) .   Conductivity  ranged  between  135  and  256  micromhos 
at  Station  ITa  and  between  253  and  266  micromhos  at  Station  ITe  as  compared 
to  125  to  l6l  micromhos  at  Station  1?.  This  dilution  by  better  quality 
water  from  tributary  streams  was  further  reflected  by  the  hardness  concentra- 
tions, which  ranged  from  50  to  77  ppm  at  Station  17a  and  from  7^  to  80  ppm 
at  Station  17e  as  compared  to  U3  to  6k   ppm  at  Station  17.   These  concentra- 
tions do  not  differ  appreciably  from  values  noted  in  prior  years  of  record. 

Water  at  the  following  stations,  located  on  streams  tributary  to 
the  Sacramento  River  between  Redding  and  Bend,  was  sampled  during  1958: 
Clear  Creek  near  Igo  (Station  12d) ;  Cottonwood  Creek  below  North  Fork 
of  Cottonwood  Creek  (Station  11a) ;  Cottonwood  Creek  near  Cottonwood 
(station  12b);  Cottonwood  Creek,  South  Fork  above  Cottonwood  Creek  (Station  lib); 
Cow  Creek  near  Millville  (Station  88a) ;  and  Battle  Creek  near  Cottonwood 
(Station  88b). 

Clear  Creek  near  Igo  (Station  12d)  and  Cow  Creek  near  Millville 
(station  88a)  were  first  sampled  in  April  1958.   These  stations  were 
established  to  obtain  quality  information  on  tributary  inflow  to  the  proposed 
Iron  Canyon  Reservoir  on  the  Sacramento  River  above  Red  Bluff.   These  waters 
were  calcium  bicarbonate  in  character,  class  1  for  irrigation  and  met 
drinking  water  standards  for  mineral  content .   Conductivity  ranged  between 
6U.5  and  193  micromhos,  indicating  low  concentrations  of  dissolved  solids. 

Sampling  was  initiated  on  South  Fork  Cottonwood  Creek  above 
Cottonwood  Creek  (Station  lib)  and  Cottonwood  Creek  below  North  Fork 
Cottonwood  Creek  (Station  11a)  in  October  I958  to  provide  more  complete 
information  on  water  quality  variations  in  Cottonwood  Creek,  an  important 
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tributary  to  the  proposed  Iron  Canyon  Reservoir.   The  waters  were  generally 
calcium  bicarbonate  in  character  and  suitable  for  most  uses.   The  conductivity 
at  Station  11a  ranged  from  251  to  269  microrahos  and  from  336  to  Uo8  micromhos 
at  Station  lib.   Although  mineral  concentrations  were  low  at  both  stations, 
they  were  higher  than  at  the  downstream  station  on  Cottonwood  Creek  near 
Cottonwood  (station  12b) .   The  explanation  for  this  quality  change  has  not 
been  ascertained.   At  Station  12b  the  water  was  calcium  bicarbonate  in 
character,  class  1  for  irrigation  and  met  drinking  water  standards  for 
mineral  content.   During  1958  conductivity  at  Station  12b  ranged  from  89. 1 
to  252  micromhos,  hardness  from  h2   to  11'+,  and  sodium  ratio  from  13  to  17 
I)ercent.  These  values  are  not  significantly  different  from  values  detected 
during  previous  years  of  record. 

Battle  Creek  near  Cottonwood  (Station  88b)  was  added  to  the 
program  in  April  1958  to  obtain  quality  information  on  this  major 
tributary  to  Iron  Canyon  Reservoir.   Water  analyses  showed  this  stream 
to  be  a  bicarbonate  type  water  with  no  major  cation.   Conductivity,  which 
ranged  between  75-7  and  1^9  micromhos,  was  indicative  of  excellent  quality 
and  low  concentrations  of  dissolved  constituents. 

The  following  new  stations  were  added  to  the  program  in  October 
1958  on  streams  tributary  to  the  Sacramento  River  between  Bend  and 
Hamilton  City:   Paynes  Creek  near  Red  Bluff  (Station  88g);  Antelope  Creek 
near  Red  Bluff  (Station  88e);  Antelope  Creek  near  mouth  (Station  88c); 
Elder  Creek  near  Paskenta  (Station  13e);  and  Thome s  Creek  at  Paskenta 
(station  13d)  .  These  stations  were  established  to  determine  the  base  line 
quality  of  the  respective  streams.   During  the  last  three  months  of  1958 
these  waters  were  all  good  quality  bicarbonate  type  waters  with  no  predominant 
cation,  although  the  concentrations  of  constituents  varied  from  stream  to  stream. 
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They  vere  class  1  for  irrigation  and  met  drinking  standards  for  mineral 
content.   Conductivity  of  these  waters  ranged  from  a  minimum  of  lk6 
microrahos  at  Station  88e  in  November  to  a  maximum  of  658  micromhos  at 
Station  13e  in  October. 

Water  samples  collected  from  Mill  Creek  near  Los  Molinos 
(station  88)  during  1958  exhibited  no  appreciable  change  in  quality  from 
vsilues  reported  for  previous  years.  The  conductivity  of  this  water  ranged 
between  78. 1  and  192  micromhos  during  1958.   Boron  reached  a  high  of  O.50 
ppm,  and  caused  the  water  to  be  class  2  for  irrigation  during  the  last  three 
months  of  1958. 

Deer  Creek  near  Vina  (Station  95)  was  discontinued  in  October 
1958.  A  study  of  analyses  of  water  samples  collected  at  this  point,  since 
its  inception  in  August  1952,  indicated  no  significant  variation  in  quality. 
Since  any  material  degradation  or  impairment  to  this  water  would  be  reflected 
in  analyses  of  Sacramento  River  at  Hajnilton  City  (Station  I3),  it  was  not 
considered  necessary  to  continue  monitoring  this  station. 

Stony  Creek,  tributary  to  the  Sacramento  River  between  Hamilton 
City  and  Butte  City,  was  sampled  near  Hamilton  City  (Station  13a)  and  at 
Black  Butte  Dam  Site  (Station  13c),  during  1958.   In  1958,  conductivity 
at  Station  13a  ranged  from  I88  to  385  micromhos.   Boron  reached  a  high  of 
0.30  ppm  during  three  months  of  I958.  Hardness  ranged  consistently  in 
the  moderately  hard  range  with  a  high  of  170  ppm.   At  Station  13c,  conductivity 
ranged  from  19^^^  to  513  micromhos  in  December.   Calcium  bicarbonate  was 
the  dominant  character  of  Stony  Creek  water  at  both  Stations  13a  and  13c,  but 
sodium  and  magnesium  were  present  in  magnitudes  of  about  15  ppm  each.  The 
quality  reported  for  Stony  Creek  during  I958  did  not  differ  greatly  from 
that  of  1957. 
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Radioactivity  showed  an  increase  between  the  spring  and  fall 
1958  measurements  in  Stony  Creek  near  Hamilton  City  (Station  13a)-  Here, 
total  activity  was  approximately  0.1  and  10.1  [i\ic/l   in  May  and  September, 
respectively. 

Conductivity  values  of  water  from  Big  Chico  Creek,  tributary  to 
the  Sacramento  River  between  Hamilton  City  and  Butte  City,  near  Chico 
(station  85)  ranged  from  67.6  to  207  micromhos  in  1958.  This  water  was 
calcium  bicarbonate  in  character,  with  hardness  ranging  between  28  and  78 
ppm.   Sodium  was  reported  as  28  percent  during  September,  which  was  the 
high  for  the  year.  These  1958  values  represented  no  significant  change 
in  the  quality  of  Big  Chico  Creek  over  those  of  1957. 

The  water  of  Butte  Creek  near  Chico  (Station  8h)   was  of  better 
quality  than  either  Stony  or  Big  Chico  Creeks  as  indicated  by  the  conductivity 
which  ranged  between  5^.0  and  llU  micromhos  during  1958.  These  observations 
represented  no  significant  deviation  from  previously  reported  values. 

Colusa  Trough  (Colusa  Basin  Drain)  was  sampled  near  Colusa 
(station  87)  during  1958.   The  water  in  Colusa  Trough  was  chiefly  from 
irrigation  return  flows  of  the  Colusa  Basin.   The  flows  of  Colusa  Trough 
are  divided  (except  during  flood  flows)  at  Knights  Landing  with  a  portion 
passing  into  the  Sacramento  River  and  the  remainder  diverted  through  Knights 
Landing  Ridge  Cut  and  thence  into  Yolo  Bypass .  There  are  many  other  sources 
of  return  flow  above  Station  ih   on  the  Sacramento  River,  but  Colusa  Trough 
is  one  of  the  chief  contributors  of  irrigation  return  water.   Althoiigh 
Colusa  Trough  water  was  generally  within  the  class  1  irrigation  category, 
it  was  considerably  poorer  in  quality  than  Sacramento  River  water.   Con- 
ductivity ranged  between  a  high  of  l,l80  and  a  low  of  369  micromhos  during 
1958.   Boron  concentrations  were  not  excessive,  ranging  between  O.O6  and 

-1+1- 


0.36  ppm.  Hardness  values  ranged  from  99  to  270  ppra,  generally  in  the 
moderately  to  very  hard  category.   The  sodiiim  ratio  ranged  from  39  to  55 
percent,  representing  no  significant  change  from  previously  recorded  values. 

Cache  and  Putah  Creeks  originate  in  the  eastern  foothills  of 
the  Coast  Range.  While  only  the  summer  irrigation  flows  of  Cache  Creek 
are  controlled  at  Clear  Lake,  all  the  flows  in  Putah  Creek  are  rigidly 
controlled.   In  the  dry  season  the  lower  reaches  of  both  streams  are 
practically  dry.   During  periods  of  extremely  high  flow,  they  empty  into 
Yolo  Bypass. 

The  Clear  Lake -Cache  Creek  system  was  sampled  during  1958  at 
the  following  stations:   Clear  Lake  at  Lakeport  (Station  Ul);  Clear 
Lake  near  Clearlake  Oaks  (Station  ko) ;    Cache  Creek,  North  Fork  n^ar  Lower 
Lake  (Station  79);  Cache  Creek  near  Lower  Lake  (Station  U2);  and  Cache 
Creek  near  Capay  (Station  8o) . 

During  1958  water  in  Clear  Lake,  'on  the  headwaters  of  Cache 
Creek,  was  sampled  at  Lakeport  (Station  4l)  and  near  Clearlake  Oaks 
(station  ko) .     This  water  was  magnesium- calcium  bicarbonate,  and  slightly 
to  moderately  hard.   The  water  was  genergilly  class  2  for  irrigation  due 
to  its  high  boron  content  which  reached  a  high  value  of  1.1  ppm  near 
Clearlake  Oaks  (Station  ^O)  in  1958.   Analyses  of  the  water  at  Station  Ul 
show  boron  content  to  be  somewhat  lower,  but  occasionally  still  in 
sufficient  concentration  to  cause  the  water  to  be  class  2.   No  other 
minerals  reached  undesirable  concentrations  in  Clear  Lake.  Conductivity 
of  this  water  ranged  from  192  to  28l  microrahos,  with  no  appreciable 
difference  between  the  two  stations.   Due  to  similarity  of  analyses  at 
the  two  stations  on  Clear  Lake,  sampling  near  Clearlake  Oaks  (Station  Uo) 
was  discontinued  in  November  1958. 
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The  concentration  of  mineral  constituents  in  Cache  Creek  increases 
significantly  between  the  upstream  station  near  Lower  Lake  (Station  k2) 
and  the  downstream  station  near  Capay  (Station  8o).   This  condition  is 
attributed  to  the  excessive  mineral  concentrations  found  in  the  North  Fork  Cache 
Creek  near  Lower  Lake  (Station  79),   which  drains  an  area  containing  numerous 
hot,  sulphurous  springs  which  are  high  in  borates.   This  was  exemplified 
by  the  boron  concentrations  found  in  waters  of  the  North  Fork  Cache  Creek 
during  December  1958 •   At  that  time,  boron  was  reported  as  0.8  and  1.9  ppm 
near  Lower  Lake  and  near  Capay,  respectively,  while  in  the  North  Fork  it 
was  reported  as  5«0  ppm.   This  condition  was  most  critical  when  low  flow 
existed  in  Cache  Creek  and  high  flow  existed  in  the  North  Fork  Cache  Creek. 

During  1958  conductivity  values  of  samples  collected  from  Cache 
Creek  near  Capay  (Station  8o)  ranged  from  276  to  857  micromhos  and  hardness 
reached  a  high  of  310  ppm.  Magnesium  concentrations  reached  a  high  of  58 
ppm  and  was  predominant  over  calcium  and  sodium  throughout  the  year.   Boron 
ranged  from  O.3O  to  I.90  ppm,  causing  the  water  to  be  class  2  for  irrigation. 
Drinking  water  standards  for  mineral  content  were  met  throughout  1958. 
The  highest  radioactivity  reported  during  1958  was  1^.2  ni-tc/l  total  activity 
in  September  in  Cache  Creek  near  Capay  (Station  80) .  This  represents  no 
significant  change  from  previous  values. 

Putah  Creek,  sampled  near  Winters  (Station  81),  is  similar  to 
Cache  Creek  in  quality.   Flows  of  Putah  Creek  near  Winters  are  governed  by 
Monticello  Dam  which  was  recently  constructed  on  Putah  Creek  approximately 
ten  miles  upstream  from  Winters.   Ground  water  formations  in  this  area  are 
similar  to  those  in  Cache  Creek  Basin;  accordingly,  the  mineral  characteristics 
of  ground  and  surface  water  may  be  expected  to  be  similar  in  both  basins. 

-43- 


Conductivity  values  of  surface  water  ranged  from  277  to  868  raicrorahos  in 
1958.   Although  this  vater  reached  class  2  because  boron  reached  1.10  ppm 
in  March,  it  was  generally  within  class  1  limits  during  most  of  the  year 
with  a  low  of  O.O3  ppm  boron  in  January.   During  the  entire  year,  this  water 
met  the  requirements  for  domestic  and  most  industrial  uses.   It  was 
moderately  to  very  hard  throughout  the  year,  with  a  high  value  of  312  ppm 
hardness. 

The  Feather  and  American  Rivers  and  Sacramento  Slough  are 
tributary  to  the  Sacramento  River  between  Knights  Landing  (Station  lU) 
and  Sacramento  (Station  15). 

The  Feather  River  system,  tributary  to  the  Sacramento  River  at 
Verona,  is  sampled  at  the  following  stations:   Feather  River  near  Oroville 
(station  19)j  Feather  River  below  Shanghai  Bend  (Station  20a);  Feather 
River  at  Nicolaus  (Station  20);  Indian  Creek  near  Crescent  Mills  (Station  17d); 
South  Honcut  Creek  near  Bangor  (Station  90):  Yuba  River  near  Smartville 
(station  21a);  Yuba  River  at  Marysville  (Station  2l);  Bear  River  near 
Wheatland  (Station  78);  and  Bear  River  near  mouth  (Station  20b).   The  waters 
of  this  whole  system  were  of  similar  quality  and  exhibited  little  change 
during  1958  over  the  quality  found  in  previous  years. 

Analyses  of  water  samples  collected  from  the  Feather  River  during 
1958  showed  no  appreciable  variation  in  concentrations  of  mineral  constituents 
between  1957  and  1958.   The  water  was  of  exceptionally  good  quality  and 
suitable  for  most  uses.   Conductivity  ranged  between  "yk.G   and  125  micromhos 
during  1958  and  the  concentration  of  mineral  constituents  was  correspondingly 
low. 
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A  vater  sample  of  melted  snowpack  on  the  Lower  Lake  Helen  Snow 
Survey  Course  on  the  Feather  River  watershed,  collected  in  May  1958, 
displayed  a  gross  radioactivity  of  510  nnc/l.   No  significant  chsmges  in 
radioactivity  were  noted  in  water  samples  collected  from  the  Feather  River 
during  1958.   The  maximum  activity  reported  was  below  Shanghai  Bend 
(station  20a)  where  13.2  mic/l  total  activity  was  found  in  September. 

Although  the  concentrations  of  most  mineral  constituents  in 
Indian  Creek  water  near  Crescent  Mills  (Station  ITd)  were  slightly  higher 
than  those  foixnd  in  the  Feather  River,  the  water  was  of  excellent  quality 
and  suitable  for  most  uses.   Conductivity  of  water  at  this  station  ranged 
between  63.8  and  202  micromhos  during  the  period  April  through  December 
1958. 

Sampling  of  South  Honcut  Creek  water,  near  Bangor  (Station  90)> 
was  discontinued  in  November  1958.   This  stream  often  has  been  dry  throughout 
long  periods  and  only  during  storm  periods  does  it  have  significant  flows . 

Analyses  of  water  samples  collected  from  Yuba  River  at  Marysville 
(station  2l)  and  from  Yuba  River  near  Smartville  (Station  21a)  during 
1958  showed  the  quality  of  water  to  be  similar  at  both  points,  and  reflected 
only  minor  deviations  in  quality  from  that  foiind  during  previous  years . 
Conductivity  ranged  between  ^3.1  and  1T8  micromhos  during  1958  and  the 
concentrations  of  mineral  constituents  were  correspondingly  low. 

Radiological  samples  of  the  snowpack  on  the  Castle  Creek  Snow 
Survey  Course  on  the  Yuba  River  watershed  were  collected  daily  for  the 
period  April  I3  to  December  31 j  1958.   Analyses  of  these  samples  by  the 
State  Department  of  Public  Health  showed  a  range  in  gross  activity  of  1 
to  103  nuc/l.  However,  15  samples  had  activity  so  low  as  to  be  undetectable 
above  background  activity.   One  sample  of  fresh  snowfall  collected  April  23, 
1958,  had  a  gross  activity  of  10,000  ni-ic/l  and  a  series  of  samples  collected 
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May  1,  1958,  had  a  range  of  3U0  to  1,120  |iuc/l.   The  maximum  radioactivity 
found  in  water  samples  collected  from  Yuba  River  was  7.8  unc/l  total 
activity  reported  at  Marysville  (Station  21 )  in  May. 

Conductivity  in  the  Bear  River  ranged  from  71-9  to  330  micromhos 
in  May  and  December,  respectively.   During  the  last  seven  months  of  1958, 
flows  were  very  low,  due  to  heavy  irrigation  use  during  the  sximraer  and. 
light  precipitation  during  the  fall.  This  condition  resulted  in  greater 
hardness  in  the  water  of  the  Bear  River,  which  reached  a  maximum  of  lh8 
ppm  in  December.   Boron  and  sodium  concentrations  were  very  low  and  did 
not  exceed  values  noted  at  other  stations  in  the  Feather  River  watershed. 
With  the  exception  of  hardness.  Bear  River  water  equaled  the  excellent 
quality  of  water  found  throughout  the  Feather  River  Basin. 

Sacramento  Slough  carries  irrigation  return  water  from  the 
area  bounded  on  the  west  and  east  by  the  Sacramento  and  Feather  Rivers, 
respectively,  and  extends  from  the  vicinity  of  Chico  on  the  north  to 
the  vicinity  of  Knights  Landing  on  the  south.   During  1958  the  waters  of 
Sacramento  Slo\igh  near  Knights  Landing  (Station  lUa)  showed  conductivity 
veilues  ranging  from  128  to  729  micromhos  and  hardness  reaching  a  high  of 
212  ppm.  The  character  of  this  water  was  predominajitly  sodium  bicarbonate 
early  in  the  year,  but  later  in  the  year  it  became  calcium  bicarbonate. 

Water  samples  of  the  American  River  at  Sacramento  (Station  22), 
American  River  at  Fair  Oaks  (Station  22d),  American  River  at  Nimbus  Dam 
(station  22a),  Middle  Fork  American  River  near  Auburn  (Station  22b),  and 
South  Fork  American  River  near  Lotus  (Station  22c)  continued  to  show 
excellent  mineral  quality  during  1958.   The  water  was  very  low  in  all 
mineral  matter,  was  calcium  bicarbonate  in  character,  emd  was  excellent 
for  all  uses.   Conductivity  ranged  between  33.2  and  96.6  micromhos  during 
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1958,  indicating  no  appreciable  change  in  the  quality  reported  for  previous 
years.   Station  22d,  at  Fair  Oaks,  which  had  been  operated  by  the  United 
States  Geological  Survey,  was  discontinued  in  October  1958-   Stations  22b 
and  22c,  Middle  Fork  near  Auburn  and  South  Fork  near  Lotus,  respectively, 
were  added  to  the  program  in  July  1958  to  more  completely  monitor  the 
upstream  reaches  of  this  major  tributary  to  the  Sacramento  River. 

San  Joaquin  Valley  (5b) 

The  portion  of  the  San  Joaquin  Valley  north  of  the  Kings  River 
watershed  divide,  is  drained  by  the  San  Joaquin  River  and  its  tributaries. 
This  river  is  comprised  of  three  distinctly  different  waters.   Upstream 
from  Mendota  Pool,  the  river  generally  contains  native  San  Joaquin  water 
with  infrequent  Herndon  Canal  spillage  of  Kings  River  irrigation  water. 
In  the  reach  between  the  Mendota  Pool  and  Vernalis  the  river  contains  a 
mixture  of  large  quantities  of  irrigation  return  flows,  of  accretions 
from  ground  waters,  and  of  tributary  inflows  from  the  Merced,  Stanislaus, 
and  Tuolumne  Rivers.   Downstream  from  Vernalis  the  river  is  a  tidal 
oscillating  channel  and  its  water  is  consequently  comprised  of  a  complex 
mixture  of  perimeter  inflows,  including  the  Sacramento  River,  and  of 
accretions  and  drainage  from  island  irrigation. 

The  discussions  of  water  quality  at  the  streajn  sampling  stations 
downstream  from  Vernalis  are  included  later  under  the  "Sacramento- San 
Joaquin  Delta  (5c)"  heading. 

The  quality  of  water  in  the  San  Joaquin  River  changes  greatly 
from  Friant  Dam  to  Vernalis,  the  point  of  entry  into  the  Sacramento- 
San  Joaquin  Delta.   In  order  to  monitor  these  changes,  samples  were 
collected  at  the  following  l6  stations  located  between  those  points: 
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at  Friant  (Station  2k),   at  Biola  (Station  2Ua)  ,  at  Whitehouse  (Station  2l4-b), 
near  Mendota  (Station  25),  near  Dos  Palos  (Station  25a),  at  head  of 
Chamberlain  Slough  (Station  ll4a),  above  Salt  Slough  (Station  111b),  at 
Fremont  Ford  Bridge  (Station  25c),  at  Hills  Ferry  Bridge  (Station  25b), 
above  Merced  River  (Station  BOa) ,  at  Crows  Landing  Bridge  (Station  26b), 
at  Patterson  Water  Company  (Station  27a),  near  Grayson  (Station  26),  at 
West  Stanislaus  Irrigation  District  (Station  27b),  at  Maze  Road  Bridge 
(station  26a),  and  near  Vemalis  (Station  27). 

The  farthest  upstream  ssimpling  point  on  the  San  Joaquin  River 
is  located  at  Friant  below  Friant  Dam  (Station  2^)  where  the  water  has 
shown  no  appreciable  degradation  since  sampling  began  in  April  1951' 
Analyses  disclosed  that  this  water  was  of  exceptionally  high  quality 
with  conductivity  values  ranging  between  27.2  and  68.6  micromhos  during 
1958.   The  water  was  soft  throughout  the  year  with  a  range  in  hardness 
from  6  to  26  ppra. 

Concentrations  of  all  mineral  constituents  of  San  Joaquin  River 
water  increased  significantly  in  the  50  miles  between  Friant  Deun  and 
Whitehouse  (Station  2Ub),  as  reflected  by  the  conductivity  at  Station  2Ub, 
which  ranged  between  32  and  128  micromhos  during  1958. 

Water  at  the  station  near  Mendota  (Station  25)  had  considerably 
higher  mineral  concentrations  during  1958  than  water  at  upstream  stations . 
Conductivity  values  reached  a  high  of  538  micromhos  in  August,  although  a 
low  of  3^.7  micromhos  was  reported  in  June  when  flows  were  large.   Con- 
centrations of  boron  in  water  at  Station  25  ranged  from  0.00  to  O.3O  ppm 
and  hardness  from  11  to  lh6   ppm  in  June  and  April,  respectively.  These 
values  are  comparable  with  those  recorded  during  1957  when  conductivity 

-k8- 


ranged  from  73-9  to  752  micromhos,  boron  from  0.00  to  0.39  ppm,  and  hardness 
from  20  to  l86  ppra.  The  character  of  the  water  was  sodium  bicarbonate  early 
in  the  year  and  became  sodium  chloride  during  the  last  five  months  of  1958. 

The  character  of  San  Joaquin  River  water  near  Grayson  (Station  26) 
was  generally  sodium  bicarbonate  early  in  the  year,  and  in  August  became 
sodium  chloride .   These  waters  were  in  the  class  1  quality  for  irrigation 
for  most  of  the  year  except  for  two  months  when  conductivity  values  reached 
1,310  micromhos  in  November  and  1,330  micromhos  in  December.   In  June,  127 
micromhos  was  reported  which  was  low  for  the  year.   Boron  did  not  exceed 
class  1  limits,  except  for  a  value  of  O.5I  ppm  in  March.  Hardness  ranged 
from  32  ppm  to  29U  ppm.   These  values  did  not  represent  any  significant 
changes  as  compared  to  previous  years.   The  increase  in  mineral  constituents 
can  be  attributed  to  the  numerous  surface  inflows  of  irrigation  return 
water  existing  above  this  station  and  to  large  quantities  of  accretions 
from  ground  water.  The  dominance  of  sodiiim  chloride  concentrations  were 
characteristic  of  irrigation  return  waters  in  this  area. 

Analyses  of  water  samples  taken  from  the  San  Joaquin  River  at 
Maze  Road  Bridge  (Station  26a)  during  I958  indicated  a  definite  improve- 
ment in  San  Joaquin  water  quality  after  entry  of  Tuolumne  River  water. 
Conductivity  values  of  water  at  this  station  reached  a  high  of  89I  micromhos 
during  August,  while  the  value  recorded  in  August  at  Station  26  was  988 
micromhos.   Boron  concentrations,  which  reached  a  maximum  of  O.30  ppm, 
were  also  lower  at  Station  26a  than  at  Station  26.   The  character  of  the 
water  at  Station  26a  was  sodium  chloride  during  the  major  portion  of 
the  year,  sind  slightly  to  moderately  hard  with  the  exception  of  August, 
when  hardness  reached  212  ppm.   During  May  and  June,  minimum  values  for 
hardness  of  U5  and  36  ppm,  respectively,  were  reported,  which  is  somewhat 
lower  than  the  1957  minimum  of  69  ppm. 
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During  1958  the  concentrations  of  most  mineral  constituents 
in  the  San  Joaquin  River  near  Vernalis  (Station  2?)  were  significsintly 
lower  than  at  the  next  upstream  station  at  Maze  Road  Bridge  (Station  26a) . 
This  improvement  in  quality  was  reflected  in  a  comparison  of  analyses 
of  samples  collected  above  and  below  Stanislaus  River,  at  Maze  Road 
Bridge  (station  26a)  and  near  Vernalis  (Station  2j) ,    respectively.   As 
an  example,  the  sample  collected  at  Station  26a  on  August  lU,  1958?  had 
a  conductance  of  89I  micromhos  while  a  composite  sample  at  Station  27 
for  August  had  a  conductance  of  737  micromhos.   This  was  a  decrease  of 
15^  micromhos  which  can  be  attributed  to  the  tributary  flow  of  the 
Stanislaus  River.  Hardness  also  decreased  from  212  to  I80  ppm  during 
August.  This  same  condition  was  evident,  to  some  degree,  at  the  confluence 
of  other  tributaries  with  the  San  Joaquin  River. 

Radioactivity  in  the  San  Joaquin  River  between  Friant  (Station  2^4-) 
and  Vernalis  (station  27)  during  1958  did  not  vary  significantly  from 
previous  years  of  record.  The  total  activity  ranged  between  U.3  HMc/l 
near  Dos  Palos  (Station  25a)  and  13-3  Wc/l  near  Grayson  (Station  26). 

Fresno  River  was  sampled  near  Daulton  (Station  II3)  during  1958. 
The  water  at  this  point  was  sodium-calcium  bicarbonate  in  character,  soft, 
and  class  1  for  irrigation  purposes  throughout  the  year.   The  higher  values 
of  mineral  concentrations  occurred  during  periods  of  low  flow.   Snowmelt 
from  the  Sierra  Nevada  produces  higher  than  average  flows  during  the  early  summer 
months  causing  a  decrease  in  mineral  concentrations.  Electrical  conductivity 
ranged  between  72.5  and  221  micromhos.   Radioactivity  increased  from  6.8 
HMc/l  in  May  to  1U.9  ^l^c/l  in  September. 
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Water  in  the  Chowchilla  River  at  Buchanan  Dam  site  {Station  111;) 
was  class  1  for  irrigation  purposes  during  1958*  but  occasicnally  had 
high  hardness  content,  ranging  between  k2   and  131;  ppm.  The  water  at  this 
point  was  calcium-sodiian  bicarbonate  in  character.  Electrical  conducti- 
vity ranged  between  127  and  538  micrcmhos.  Percent  sodium  was  well 
within  class  1  limits  with  values  ranging  from  30  to  kh*     An  increase  in 
radioactivity  was  noted  at  this  station  during  1958  with  total  activity 
going  from  k»h   l-ikic/l  in  May  to  11.0  mmc/1  in  Septanber. 

Water  samples  were  collected  from  Bear  Creek  near  Ste Vinson 
(Station  111)  and  at  Merced  (Station  llla)during  1958.  The  water  at 
Station  111  was  class  1  for  irrigation  during  1958.  Conductivity  ranged 
between  98,2  and  576  micromhos,  indicating  no  significant  change  from  previous 
years.  Station  in  was  discontinued  in  November  1958,  and  Station  Ilia 
was  established  in  Deconber  1958,  This  station  relocation  was  made  because 
Station  Ilia  would  be  more  indicative  of  the  natural  quality  of  Bear  Creek 
as  it  is  located  above  the  influence  of  accretions  from  ground  waters. 

Salt  Slough  was  sampled  at  San  Luis  Ranch  (Station  92a),  Analyses 
of  water  samples  collected  at  this  station  indicated  no  appreciable  difference 
from  1957  analyses.  Electrical  conductivity  ranged  from  31I4  to  2,U05 
micromhos  at  this  point  during  1958,  The  character  of  this  water  was 
predominantly  sodium  chloride  with  sodium  concentrations  ranging  from 
36  to  313  ppm.  Concentrations  of  other  minerals  were  also  high  and  the 
waters  flowing  from  Salt  Slough  contributed  significant  quantities  of  dissolved 
minerals  to  the  San  Joaquin  River.  Because  of  the  wide  variations  in  quantity 
from  season  to  season,  this  water  ranges  from  class  1  through  class  3 
for  irrigation  uses. 
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Exchequer  Dam  on  the  Merced  River  forms  McClure  Reservoir,  which 
stores  water  of  excellent  quality  used  for  irrigation  and  hydroelectric 
power  generation.  At  Station  32a,  below  Exchequer  Dam,  the  water  of  the 
Merced  River  was  calcium  bicarbonate  in  character,  soft,  class  1  for 
irrigation  and  suitable  for  domestic  and  most  industrial  uses  during  1958. 
Conductivity  values  ranged  from  20.1  to  108  micromhos,  and  hardness  between 
8  and  U5  ppm.  Percent  sodium  was  very  low,  ranging  from  1^+  to  22  percent. 
The  quality  of  this  water  was  slightly  better  during  1958  than  that  reported 
during  1957  due  to  greater  surface  runoff  and  consequent  dilution.   Quality 
of  the  Merced  River  water  downstream  near  Stevinson  (Station  32)  was 
substantially  poorer,  although  it  remained  class  1  throughout  the  year. 
Conductivity  at  this  lower  point  reached  a  high  of  320  micromhos  in  November 
and  a  low  of  39.2  in  J\ine .  Hardness  reached  a  high  of  91  Ppm  in  November. 
During  the  early  months,  the  character  of  the  water  at  this  lower  point 
was  calcium  bicarbonate,  while  during  the  later  months  it  became  sodium 
bicarbonate . 

Samples  of  water  were  collected  from  Tuolumne  River  at  the 
following  three  stations:   below  Don  Pedro  Dam  (Station  31a-)>  at  Hickman- 
Waterford  Bridge  (Station  30),  and  at  Tuolumne  City  (Station  3l)« 

At  the  farthest  upstream  sampling  point  on  Tuolumne  River, 
below  Don  Pedro  Dam  (Station  31a),  the  water  was  calcium  bicarbonate  in 
character,  soft,  and  class  1  for  irrigation.   Conductivity  at  this  station 
ranged  from  17-1  to  78.5  micromhos.  This  excellent  quality  water  was  used 
for  irrigation  in  downstream  areas,  and  some  quality  impairment  was  evident 
at  the  next  downstream  station  at  Hickman-Waterford  Bridge  (Station  30) . 
At  Station  30  the  water  was  classified  sodium  bicarbonate  and,  later  in 
the  year,  occasionally  sodium  chloride  due  to  irrigation  return  flows. 
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The  major  portion  of  irrigation  return  flows  along  this  stream  finds 
its  way  to  the  Tuolximne  River  by  way  of  accretions  from  ground  water. 
At  Station  30  the  conductivity  ranged  from  Ul.2  to  521  micromhos.   Quality 
was  well  within  class  1  irrigation  limits,  however,  and  these  limits 
were  not  exceeded  during  1958-   At  Tuolumne  City  (Station  3l)>  the  water 
sampled  during  1958  reflected  the  quality  of  the  Tuolximne  River  water  as 
it  entered  San  Joaquin  River.   At  this  point  conductivity  ranged  between 
87.8  and  796  micromhos,  sodium  from  6.2  to  7-9  ppm  and  chlorides  from 
9.3  to  176  ppm.  The  maximum  values  of  conductivity,  sodium  and  chloride  at 
Station  3I  occurred  during  August  and  can  probably  be  attributed  to  gas 
wells  discharging  saline  waters  to  the  river  upstream  from  this  point. 
These  concentrations  were  not  unusual  since  similar  values  have  been 
reported  in  previous  years . 

A  snow  core  sample  collected  from  the  watershed  of  the  Tuolumne 
River  on  the  Gin  Flat  Snow  Course  on  May  26,  1958,  had  a  gross  activity 
of  399  l^kic/l.  The  maximum  activity  in  the  water  samples  collected  from  the 
Tuolumne  River  in  1958  was  reported  as  11.2  n^c/l  at  below  Don  Pedro  Dam 
(station  31a) . 

Stanislaus  River  is  the  last  tributary  to  the  San  Joaquin  River 
system  south  of  the  Delta  drainage  area  and  was  sampled  below  Tulloch  Dam 
(station  29a)  and  near  the  mouth  (Station  29).  The  water  at  Station  29a 
was  of  excellent  quality  during  1958  and  did  not  change  significantly  as 
compared  to  previous  yesirs .   This  water  was  calcium  bicarbonate  throughout 
the  year,  soft,  and  class  1  for  irrigation.   It  met  drinking  water  standards 
for  mineral  content  and  was  suitable  for  most  industrial  uses.   Conductivity 
at  Station  29a  ranged  from  35-1  to  1^3  micromhos  during  1958.   As  the  water 
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progressed  downstream,  very  little  change  in  mineral  concentrations  was 
noted.  At  Station  29  near  the  mouth  the  water  was  still  of  excellent 
quality,  calcium  bicarbonate  in  character,  class  1  for  irrigation,  and 
suitable  for  domestic  and  most  industrial  purposes.  Conductivity  vsilues 
ranged  from  U7.3  to  26I  micromhos.  Hardness  was  generally  in  the  slightly 
hard  category,  reaching  a  high  of  102  ppn  in  August. 

Sacramento-San  Joaquin  Delta  (^c) 

To  adequately  monitor  changes  in  water  quality  in  the  Delta  area, 
35  sampling  stations  have  been  established  on  I9  major  watercourses. 
These  watercourses  with  their  number  of  stations  listed  in  parenthesis 
are  as  follows: 


San  Joaquin  River  (6) 
Stockton  Ship  Channel  (l) 
Grant  Line  Canal  (l) 
Old  River  (5) 
Delta-Mendota  Canal  (2) 
Italian  Slough  (l) 
Indian  Slough  (l) 
Rock  Slough  (1) 
Contra  Costa  Canal  (l) 
Dutch  Slough  (1) 


False  River  (l) 
Calaveras  River  (2) 
Little  Potato  Slough  (l) 
Mokelumne  River  (U) 
Cosumnes  River  (2) 
Delta  Cross  Channel  (l) 
Sacramento  River  (2) 
Lindsey  Slough  (l) 
Cache  Slough  (l) 


The  quality  of  water  in  the  Delta  area  is  influenced  by  the  saline 
water  from  Suis\in  Bay  and  the  Pacific  Ocean  and  by  the  fresh  water  entering 
from  the  major  streams  of  the  Central  Valley  Region.  The  existence  of  a 
usuable  supply  of  water  in  the  Delta  area  is  dependent  upon  the  inflow  of 
fresh  water  from  the  streams  in  the  Sacramento  and  San  Joaquin  Valleys  in 
quantities  sufficient  to  retard  the  intrusion  of  ocean  waters  from  Suisun 
Bay.  Fresh  water  inflows  are  carried  to  the  Delta  by  the  Sacramento  River, 
entering  from  the  north;  the  Calaveras,  Mokelumne,  and  Cosumnes  Rivers, 
entering  from  the  east;  and  the  San  Joaquin  River,  entering  from  the  south. 
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Delta  water  qualities  are  also  influenced  by  the  major  diversions  to  the 
Delta  Upland  areas,  including  Delta-Mendota  and  Contra  Costa  diversions  of 
the  CentrsLl  Valley  Project. 

During  1958,  samples  of  water  were  collected  at  the  following 
stations  on  the  San  Joaquin  River  in  the  Delta:   at  Mossdale  Bridge 
(station  102),  at  Brandt  Bridge  (Station  101a),  at  Garwood  Bridge  (Station  lOl), 
at  San  Andreas  Landing  (Station  112b),  at  Jersey  Point  (Station  28b),  at 
Antioch  (Station  28),  and  on  the  Stockton  Ship  Channel  at  Rindge  Island 
(station  100 ) . 

In  1958  mineral  concentrations  in  the  San  Joaquin  River  at 
Mossdale  Bridge  (Station  102)  and  at  Station  27  (Vernalis)  were  comparable, 
although  they  were  generally  slightly  higher  at  Station  102.   At  Station  102 
conductivity  ranged  between  1^3  and  793  micromhos.   It  met  class  1  require- 
ments for  irrigation  and  recommended  mineral  concentrations  for  domestic 
water.   Concentrations  noted  at  Station  102  during  1958  were  generally 
lower  than  during  previous  years  of  record.  Hardness  ranged  from  39  to  I88 
ppm,  and  percent  sodium  ranged  from  ^tO  to  52  percent.   At  Garwood  Bridge 
(station  lOl)  near  Stockton  the  character  of  the  water  was  sodivim  bicarbonate 
early  in  the  year,  and  sodium  chloride  later  on.  Conductivity  ranged  from 
109  to  659  micromhos  axid  hardness  from  31  to  l62  ppm.  Percent  sodium  was 
within  class  1  limits  with  a  range  of  38  to  53  percent.  The  1958  values 
at  this  station  represented  some  improvement  over  1957  when  conductivity 
reached  a  high  of  757  micromhos,  while  the  minimum  value  was  298. 

Stockton  Ship  Chamnel,  which  is  a  channelized  portion  of  the  San 
Joaquin  River  from  Stockton  downstream  to  Mandeville  Island,  was  sampled 
near  Rindge  Pump  on  Rindge  Island  (Station  lOO) .  Here  the  water  met  class  1 
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requirements  for  irrigation  throughout  1958.   Conductivity  ranged  from  13^ 
to  639  micromhos  and  hardness  from  38  to  I6I  ppm.   Percent  sodium  did 
not  exceed  class  1  limits,  reaching  a  maximum  of  57  percent.   These  values 
do  not  represent  a  significant  change  in  quality  from  previous  years  of 
record. 

Water  which  entered  Suisun  Bay  from  the  San  Joaquin  River  was 
sampled  at  Antioch  (Station  28) .   This  water  was  better  in  quality  than 
water  sampled  anywhere  on  the  San  Joaquin  River  below  the  station  near 
Dos  Palos  (station  25a)  and  this  condition  points  out  the  fact  that  the 
Central  Valley  Project  controlled  flows  in  the  Sacramento  River  dominate 
the  water  quality  picture  in  the  Delta.   It  was  characteristically  sodium 
bicarbonate  during  the  major  portion  of  the  year,  but  occasionally  became 
sodium  chloride.  Tlie  concentrations  of  dissolved  constituents  were  lower 
during  1958  than  during  previous  years  since  1951-   Conductivity  values 
ranged  from  128  to  512  micromhos.   These  waters  were  slightly  hard 
throughout  most  of  the  year  and  ranged  from  3^  to  90  ppm  hardness.   Radio- 
activity at  this  station  was  reported  as  U.6  |i|-ic/l  total  activity  in  May 
and  9-9  Ml-ic/l  in  September. 

Grant  Line  Canal  at  Tracy  Road  Bridge  (Station  103a)  was  added 
to  the  water  quality  monitoring  program  in  July  1958  to  mot^e  completely 
monitor  the  quality  of  San  Joaquin  River  water  as  it  is  distributed  through 
the  channels  of  the  southern  Delta.  The  conductivity  ranged  from  332  to 
781  micromhos  in  December  and  July,  respectively.   The  water  was  found  to 
be  class  1  for  irrigation  uses,  slightly  to  moderately  hard  and  within 
drinking  water  standards  for  mineral  content. 
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During  1958,  samples  of  water  were  collected  from  Old  River 
at  the  following  stations:   near  Tracy  (Station  IO3) ,  at  Clifton  Court 
Ferry  (Station  lOU),  at  Orwood  Bridge  (Station  I08),  at  Holland  Tract 
(station  lOBa),  and  at  Mandeville  Island  (station  112). 

Water  in  Old  River,  which  was  sampled  at  South  Tip  of  Fabian 
Tract  near  Tracy  (Station  IO3),  varied  considerably  in  quality,  and 
reflected  the  effects  of  all  tributaries  to  the  Sacramento-San  Joaquin 
Delta.  However,  analyses  of  mineral  characteristics  of  the  major  sources 
to  the  Delta  collected  during  1958  indicated  a  predominance  of  San  Joaquin 
River  water  at  this  point.   The  conductivity  of  Old  River  water  in  1958 
ranged  from  159  to  78U  micromhos .   During  1957,  values  were  considerably 
higher,  with  a  range  of  S'+l  to  1,0U0  micromhos,  but  the  cause  of  this 
difference  is  not  as  yet  determined.   This  water  was  characteristically 
sodium  bicarbonate  during  early  months  and  undergoes  a  gradual  change, 
becoming  sodium  chloride  later  in  the  year.  Hardness  was  generally  in 
the  moderately  hard  category  with  a  range  of  U2  to  I88  ppm,  while  percent 
sodium  ranged  between  38  and  5I  percent. 

The  station  on  Old  River  at  Clifton  Court  Ferry  (Station  lOU)  is 
north  of  and  downstream  about  2,000  feet  from  the  intake  canal  of  the 
Tracy  Pumping  Plant  of  the  Central  Valley  Project.   Analyses  of  samples 
taken  at  this  station,  compared  with  those  from  Old  River  near  Tracy 
(station  IO3),  indicated  that  the  water  pumped  into  Delta-Mendota  Canal 
during  the  periods  of  heavy  pumping  demand  was  predominantly  the  same 
water  as  was  sampled  at  Station  10^4-.   This  conditions  is  accounted  for 
by  the  reversal  of  flow  during  those  periods  and  the  water  stems  from  the 
Sacramento  River.   When  the  flows  in  San  Joaquin  River  increased  or  the 
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rate  of  pumping  was  decreased,  there  was  evidence  that  water  pumped  into 
the  canal  was  predominantly  San  Joaquin  water.   The  water  at  Station  lOU 
was  predominantly  sodium  bicarbonate  during  the  first  nine  months  of  1958, 
indicating  the  presence  of  Sacramento  River  water.   During  the  remaining 
three  months  the  character  changed  to  chloride  which  indicated  a  predominance 
of  either  one  or  all  of  the  following  sources:   waters  from  San  Joaquin 
River,  accretions  from  ground  water  or  sea- water  intrusion.   During  this 
same  latter  period  calcium  and  magnesium  were  also  present  in  substantial 
quantities .   Conductivity  ranged  from  IU9  to  603  micromhos  which  was 
consistent  with  ranges  reported  at  other  stations  on  Old  River.   This  water 
was  class  1  for  irrigation  throughout  the  year.  Hardness  ranged  from  U2 
to  129  ppm.   Percent  sodium  approached  the  maximum  suggested  value  for 
class  1  irrigation  use,  with  52  percent  reported  during  three  months. 

Water  samples  taken  from  Old  River  at  Orwood  Bridge  (Station  IO8) 
near  Middle  River  indicated  that  the  quality  was  best  during  the  summer 
months,  and  an  increase  of  sodium  and  chloride  content  appeared  during 
winter  months.  These  concentrations  did  not  exceed  class  1  limits  for 
irrigation  uses.  Hardness  increased  during  the  winter  months  with  1?^ 
ppm  reported  in  January,  while  it  decreased  to  36  ppn  in  May.   Conductivity 
ranged  from  I38  to  730  micromhos  and  the  water  was  sodiuiti  bicarbonate  during 
the  first  ten  months  of  the  year  and  sodium  chloride  during  November  and 
December. 

Analyses  of  samples  collected  from  Old  River  at  Mandeville  Island 
(station  112)  during  I958  showed  the  water  at  this  point  to  be  similar 
in  quality  to  that  found  at  Station  I08,  class  1  for  irrigation,  and 
suitable  for  domestic  use.   Conductivity  ranged  between  l^+U  and  706  micromhos, 
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The  maximum  boron  concentration  of  the  year  of  C.50  ppm  was  reported  in 
January.  Unlike  water  at  Delta  stations  previously  discussed,  chlorides 
were  predominant  only  during  December,  while  bicarbonates  dominated 
throughout  the  rest  of  the  year.  Mineral  concentrations  were  generally 
low  and  hardness  ranged  between  U2  and  I98  ppm.   Percent  sodi\im  was 
within  class  1  limits  during  1958^  ranging  between  32  and  U8   percent 
which  was  lower  than  during  1957  when  the  range  was  31  to  5^  percent. 

The  quali-oy  of  water  in  the  Delta-Mendola  Cs.nal  is  dependent 
largely  on  the  amount  of  water  being  pvmiped  at  the  Tracy  Pumping  Plant, 
as  discussed  in  previous  paragraphs  concerned  with  Stations  103  and  lOU. 
During  1958,  water  was  not  pumped  for  irrigation  purposes  during  the  first 
four  months,  nor  during  October  and  December.   Conductivity  near  Tracy 
(station  93)  ranged  between  257  and  92^  micromhos  for  these  six  months, 
while  the  range  for  the  other  six  months  with  pumping  was  ikG   to  693 
micromhos.   At  the  lower  end  of  the  canal  near  Mendota  (Station  92), 
conductivity  ranged  from  429  to  816  micromhos  for  the  non-pumping  months 
and  from  6I.5  to  66O  micromhos  with  pumping.   Boron  concentrations  in 
Delta-Mendota  Canal  water  were  low  during  the  irrigation  season  with 
ranges  of  0.0  to  O.3  ppm  and  0.0  to  0.^9  ppm  reported  at  Tracy  and  Mendota, 
respectively.   During  non-pumping  months  boron  ranged  much  higher,  with 
maximums  of  1.1  and  0.62  ppm  reported  at  Tracy  and  Mendota,  respectively. 
A  comparison  of  the  quality  of  the  waters  at  each  end  of  the  cainal. 
Station  93  with  that  at  Station  92,  cannot  effectively  be  made  since 
sampling  during  1958  did  not  give  consideration  to  the  time  of  travel  of 
the  water  in  the  canal.   Minor  quantities  of  radioactivity  were  reported 
at  Station  92  in  1958.   In  May  10. 3  M^c/l  of  total  activity  was  reported 
and  12.1  U|ic/l  in  September. 
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Italian  Slo\agh  is  a  source  of  irrigation  water  for  the  Byron- 
Bethany  Irrigation  District.   During  1958  the  water  near  the  mouth  of 
Italian  Slough  (Station  106)  was  essentially  the  same  in  quality  as  that 
in  Old  River.   Conductivity  values  ranging  from  155  to  67^  microrahos 
were  reported  in  May  and  January,  respectively.   The  character  of  this 
water  varied  between  sodiiun  bicarbonate  and  sodium  chloride  with  both 
calcium  and  magnesium  present  in  substantial  quantities .   It  was  class  1 
for  irrigation  uses  with  boron  ranging  from  0.00  to  O.U3  ppm.  Hardness 
reached  a  high  of  IU5  ppm  in  January  and  percent  sodium  reached  a  high 
of  5^  in  February.   Since  Station  IO6  is  located  at  the  mouth  of  Italian 
Slough,  analyses  of  water  samples  collected  during  1958  indicate  that  the 
presence  of  Old  River  water  accounted  for  the  good  quality.   The  waters 
at  the  head  of  the  slough  contain  significantly  higher  mineral  concentrations 
due  to  accretions  from  ground  water  as  is  exemplified  by  samples  collected 
at  the  head  of  the  slough  (one  and  one-half  miles  from  mouth)  by  the 
City  and  County  of  San  Francisco. 

The  character  of  the  surface  water  in  Indian  Slo\:igh  near  Brentwood 
(station  IO7)  was  predominantly  sodium  bicarbonate,  but  calcium  and 
magnesium  also  were  fairly  abundant,  and  chlorides  consistently  were  very 
nearly  equal  to  bicarbonates .   The  quality  of  water  at  this  station  was 
the  poorest  found  in  the  Delta  area  in  195S.   Conductivity  values,  which 
ranged  from  219  ^o   1,330  micromhos,  were  within  class  1  irrigation  limits 
during  the  six  months  of  irrigation  pumping  (May  through  October) .   Sodium, 
and  chloride  concentrations  reached  maximiomc  of  152  ai"'d  I88  ppm,  respectively, 
Hardness  ranged  from  332  ppm  in  January  to  53  ppro  in  May.   Boron  was  2.00 
ppm  or  more  during  six  non-piomping  months  of  the  year,  and.  reached  a  value 
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of  2.50  ppm  in  April.   These  boron  concentrations  put  the  waters  into 
class  2  or  3  for  irrigation  use  and  represent  an  increase  over  1957  values. 
High  boron  content  is  characteristic  of  Indian  Slough  water  and  probably 
results  from  effluent  ground  water,  which  is  high  in  borates.   Since  the 
high  concentrations  occurred  during  the  winter  months  when  ground  water 
was  abundant  and  irrigation  use  at  a  minimum,  it  is  probable  that  the 
boron  came  from  'this  source .   Sodium  and  chloride  concentrations  were 
also  high  during  the  winter  months,  and  also  are  believed  to  be  due  to 
effluent  ground  water. 

The  Contra  Costa  Canal  diverts  water  from  Old  River  by  way  of 
Rock  Slough  to  be  used  for  irrigation  in  northeastern  Contra  Costa  Co\inty. 
This  water  was  sampled  from  Rock  Slough  near  Knightsen  (Station  IO9)  and 
from  the  canal  at  the  first  pump  lift  (Station  109a).   At  Station  I09 
conductivity  ranged  from  16I  to  1,120  raicromhos  in  1958>  and  boron  from 
0.00  to  0.80  ppm.   This  water  was  sodium  bicarbonate  and  very  hard  during 
most  of  the  year.   Hardness  ranged  from  42  to  265  ppm.   Conductivity  ranged 
from  180  to  1,116  micromhos  at  Station  109a  indicating  very  little  variation 
in  quality  between  the  two  sampling  points.  These  values  do  not  significantly 
differ  from  those  of  previous  years  of  record. 

Samples  of  water  were  collected  from  Dutch  Slough  at  Farrar  Park 
Bridge  (Station  108b)  during  I958.   Conductivity  at  this  station  ranged 
between  129  and  262  micromhos.   This  represented  a  significant  decrease  over 
the  1957  range  of  207  to  71^  micromhos. 

Water  samples  from  False  River  at  Webb  Pump  (Station  112a)  were 
very  similar  in  quality  to  those  from  Dutch  Slough  (Station  108b)  during 
1958,  and  likewise  showed  a  significant  decrease  from  1957  in  electrical 
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conductivity.   At  Station  112a  conductivity  ranged  between  11?  and  2h8 
micromhos,  as  compared  with  the  175  to  536  microrahos  range  reported 
during  1957- 

Calaveras  River,  which  enters  the  San  Joaquin  River  just  downstream 
from  Stockton,  was  sampled  at  Jenny  Lind  (Station  l6a),  and  near  Stockton 
(station  l6b) .  The  water  sampled  at  Jenny  Lind  (Station  l6a)  was  class  1 
for  irrigation  uses  throughout  I958,  met  drinking  water  requirements  for 
mineral  content,  and  was  considerably  better  in  quality  than  San  Joaquin 
River  water  at  the  point  of  confluence.   Conductivity  ranged  from  a  low 
in  April  of  107  to  a  high  of  30O  micromhos  in  November.  The  character  of 
this  water  was  calciiim  bicarbonate,  and  hardness  ranged  from  h6   to  139  ppm. 
These  values  do  not  represent  any  significant  change  from  those  reported 
during  1957.   Radioactivity  in  the  Calaveras  River  in  I958  was  reported 
as  being  3.3  and  6.6  niic/l  of  total  activity  in  May  and  September, 
respectively,  at  Station  l6a,  and  as  being  7-^  HHc/l  in  September  at 
Station  l6b. 

Analyses  showed  the  water  of  Little  Potato  Slough  at  Terminous 
(station  99)  to  be  of  very  good  quality  throughout  I958.   Conductivity 
reached  a  high  of  3IT  micromhos  in  February  and  a  low  of  86.7  in  June. 
The  character  of  this  water  was  calcium-magnesium  bicarbonate,  which  was 
comparable  with  Sacramento  River  water.  Hardness  ranged  from  30  to  IO7 
ppm  and  percent  sodium  ranged  between  23  and  30  percent .   Comparison  of 
samples  collected  since  1952  show  these  values  were  slightly  lower  than 
values  reported  in  prior  years. 

Mokelumne  River  was  sampled  near  Lancha  Plana  (Station  23a) ,  at 
Woodbridge  (Station  23),  below  Cosumnes  River  (Station  23b)  and  below 
Georgiana  Slough  (Station  23c).  Water  at  these  stations  in  1958  was 
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calcium  bicarbonate,  class  1  for  irrigation  purposes,  and  excellent  for 
domestic  and  industrial  use.   A  soft  water  was  reported  throughout  the 
year,  a  quality  characteristic  of  this  stream.   Analyses  of  samples 
collected  at  Station  23a  and  23  indicated  that  sodium,  chloride,  and  other 
dissolved  solids  were  present  in  very  low  concentrations.   The  conductivity 
of  samples  collected  from  the  Mokelumne  River  during  1958  ranged  from  a 
minimum  of  27.2  micromhos  at  Stations  23a  to  a  maximum  of  2U9  micromhos 
at  Station  23b.  These  values  did  not  represent  a  significant  change  from 
previous  years . 

Radioactivity  in  the  snowpack  on  the  Mokelumne  River  watershed 
at  the  Lumber  Yard  Snow  Survey  sampling  station  was  reported  as  1,110 
ii[Jic/l   in  May  1958.   This  activity  was  not  in  evidence  in  water  samples 
collected  near  Lancha  Plana  in  May  and  September  1958,  when  5-3  and 
5.0  \i\ic/l,   respectively,  were  reported. 

Analyses  of  water  samples  taken  from  the  Cosumnes  River  at 
Michigan  Bar  (Station  9^+)  and  at  McConnell  (Station  9'+a)  during  I958 
showed  this  water  to  be  calcium  bicarbonate  in  character,  soft,  and  class  1 
for  irrigation  purposes.   Conductivity  values  ranged  from  a  low  of  U3.i+ 
micromhos  in  May  to  276  micromhos  in  September.  Hardness  ranged  from  19 
to  98  ppm,  and  percent  sodium  from  15  to  29  percent.   No  appreciable 
variation  in  quality  has  been  noted  at  these  stations  during  the  period 
of  record.   Radioactivity  in  the  Cosumnes  River  in  September  1958  was 
reported  as  being  9-8  (inc/l  at  Station  9^- 

A  large  quantity  of  Sacramento  River  water  during  the  summer 
irrigation  season  is  diverted  at  Locke  into  the  Delta  Cross  Channel 
(a  facility  of  the  Central  Valley  Project).  Water  sampling  Station  98 
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is  located  at  the  headworks  of  this  channel  and  virtually  all  samples  are 
representative  of  Sacramento  River  water  as  it  flows  into  the  channel 
or  passes  downstream.   Conductivity  of  water  at  this  station  during  1958 
ranged  from  93 -T  to  l84  micromhos.   Boron  was  reported  as  0.00  ppm  during 
eight  months  and  reached  a  maximum  of  0.20  ppm  in  A.ugust.  Hardness  ranged 
from  36  to  68  ppm  and  sodium  ratio  from  I8  to  29  percent.   These  values, 
although  slightly  better,  do  not  represent  any  significant  change  over 
previous  years  and  represent  only  a  slight  increase  over  values  reported 
at  Station  I5  (Sacramento  River  at  Sacramento) .   The  water  was  slightly 
better  in  quality  during  the  first  eight  or  nine  months  of  1958  than  during 
the  same  period  of  1957,  but  low  flows  during  the  fall  of  1958  resulted 
in  mineral  concentrations  somewhat  higher  than  those  reported  in  1957- 

Although  Sacramento  River  at  Rio  Vista  (Station  I6)  is  within  the 
tidal  zone,  analyses  of  samples  collected  in  1958  indicated  that  sea-water 
incursion  did  not  extend  upstream  to  Rio  Vista.   The  water  at  this  point 
was  calciiim-magnesium  bicarbonate,  class  1  for  irrigation  uses,  and  was 
within  mineral  requirements  for  domestic  and  most  industrial  purposes. 
Conductivity  ranged  from  137  to  210  micromhos.  Hardness  did  not  exceed 
77  ppm,  reported  in  April.   These  values  were  very  nearly  the  satme  as 
those  reported  during  1957-  Radioactivity  at  this  station  was  low  in  1958 
with  2.3  nnc/l  of  total  activity  reported  in  May  and  11.1  nnc/l  reported 
in  September. 

Conductivity  of  the  Sacramento  River  at  Toland  Landing  (Station  15a) 
ranged  between  129  and  239  micromhos  during  1958.   These  values  are  not 
significantly  higher  than  values  found  at  Rio  Vista  (Station  I6) .  The 
conductivity  values  reported  at  Station  15a  during  1958  represent  a  slight 
decrease  over  1957  values. 
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Lindsey  Slough  was  sampled  near  Rio  Vista  (Station  llO) .   This 
tidal  sloiagh  carries  some  irrigation  return  water  but  the  tidal  circulation 
of  flow  maintains  the  presence  of  Sacramento  River  water.   This  water  was 
of  good  quality  during  1958,  class  1  for  irrigation  uses,  and  magnesium 
bicarbonate  in  character.   Conductivity  ranged  from  153  to  315  micromhos 
and  there  was  no  indication  of  a  change  in  quality  of  this  water  as  compared 
to  previous  years . 

The  waters  of  Cache  Slough,  sampled  below  Lindsey  Slough  at 
Station  110a,  was  similar  to  the  waters  of  Lindsey  Slough  both  in  type 
and  in  concentration  of  mineral  constituents.  This  is  to  be  expected 
because  of  the  tidal  circulation  of  Sacramento  River  water.  The  conductivity 
of  this  water  ranged  between  192  and  275  micromhos  during  1958,  representing 
a  slight  increase  over  1957  values. 

Tulare  Lake  Basin  (5d) 

Kern  River  was  sampled  near  Kernville  (Station  36b )j below 
Isabella  Dam  (Station  36a),  and  near  Bakersfield  (Station  36),  during  I958. 
At  Bakersfield,  Kern  River  is  diverted  into  numerous  irrigation  canals. 
In  1958,  water  at  the  upstream  Stations  36b  and  36a  was  of  excellent  quality, 
class  1  for  irrigation  purposes,  and  suitable  for  domestic  and  most 
industrial  uses.   Comparison  of  analyses  of  the  three  stations  on  the 
Kern  River  indicated  a  gradual  increase  in  mineral  concentrations  in  a 
downstream  direction.   The  water  was  calcium  bicarbonate  in  character,  and 
generally  soft.   Occasionally  it  reached  the  slightly  hard  category 
at  Station  36  near  Bakersfield,  where  a  maximum  value  of  73  PPra  hardness 
was  reported  in  April  1958.   Boron  content  as  well  as  conductivity  were 
well  within  class  1  irrigation  limits  with  a  high  of  O.3O  ppm  and  2^1  micromhos, 
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respectively,  reported  at  Station  36  in  1958'   Conductivity  ranged  from 
a  minimum  of  36.9  micromhos  at  Station  36b  to  a  maximum  of  2^1  micromhos 
at  Station  36.   These  values  indicated  no  significant  change  in  the 
quality  of  the  Kern  River  since  the  start  of  the  water  quality  monitoring 
program  in  1951'   A  decrease  in  radioactivity  was  noted  in  the  Kern  River 
during  1958.  The  total  radioactivity  at  Station  36  was  reported  as  being 
13.6  mic/l  in  May  I958  which  decreased  to  8.U  i-iuc/l  in  September. 

Low  flows  are  characteristic  of  the  Tule  River  and  the  available 
waters  are  used  extensively  for  irrigation  purposes.   Analyses  of  samples 
collected  near  Porterville  (Station  91)  showed  the  water  to  be  calcium 
bicarbonate  in  character  and  slightly  to  moderately  hard.   Conductivity 
values  ranged  from  90.1  to  UOT  micromhos  and  hardness  from  35  to  I85  ppn. 
These  values  indicated  a  slight  improvement  in  quality  during  1958  as 
compared  with  records  gathered  since  1952. 

Kaweah  River  water  near  Three  Rivers  (Station  35)  was  of  excellent 
quality  during  1958.   Conductivity  values  which  ranged  from  32.5  to  1^ 
micromhos  were  recorded  during  the  summer  months  of  1958,  when  snowmelt 
caused  the  highest  flows  of  the  year.   Sodium  ratio  reached  its  highest 
value  of  26  percent  in  June,  although  the  actual  concentration  of  sodium 
was  at  its  lowest  value  of  the  year  with  1.7  ppm.  The  quality  of  water 
from  this  river  has  not  changed  appreciably  since  the  station  was  added  to 
the  program  in  1951- 

Kings  River  was  sampled  at  the  following  three  stations  during 
1958:   below  North  Fork  (Station  33c),  below  Pine  Flat  Dam  (Station  33b), 
and  below  Peoples  Weir  near  Kingsburg  (Station  3^) •  The  water  at  all  three 
stations  was  calcium  bicarbonate  in  character.   At  the  two  upstream  stations. 
Stations  33b  and  33c,  conductivity  values  ranged  from  I6.8  micromhos  in 
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July  to  65.8  raicromhos  in  April.   Boron  concentrations  ranged  from  0.00  to 
0.15  Plan.  Hardness  did  not  exceed  the  limit  for  soft  water  at  any  time 
during  1958  at  either  Stations  33c  or  33b •   Below  Peoples  Weir  (Station  3^) > 
conductivity  values  ranged  from  28.9  to  215  raicromhos,  which  represented  a 
significant  change  in  quality  as  compared  to  the  upstream  stations.   Boron 
at  Station  3^+  ranged  from  0.00  to  0.12  ppm  and  hardness  remained  in  the 
soft  classification.   The  quality  of  the  Kings  River  water  has  not  changed 
appreciably  since  sampling  began  in  1951- 

Radioactivity  of  the  snowpack  on  the  Kings  River  watershed  in 
May  1958  was  reported  as  392  |ific/l  at  the  Sand  Meadow  Snow  Survey  Course 
sampling  station.   The  water  samples  collected  from  the  Kings  River  in 
1958  did  not  reflect  this  activity.   The  maximum  total  activity  in  the 
river  samples  was  reported  as  12.1  ui^c/l  in  May  and  2^.^  l-i^c/l  in  September 
1958  at  Station  33c,  below  North  Fork. 
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Lahontan  Region  (No.  6) 

Water  samples  were  collected  in  the  Lahontan  Region  in  1958  at 

12  stations  (Plate  l)  on  the  following  8  surface  water  sources: 

Susaji  River  (l)  Carson  River,  East  Fork  (l) 

Lake  Tahoe  (3)  West  Walker  River  (l) 

Truckee  River  (2)  East  Walker  River  (l) 

Carson  River,  West  Fork  (l)       Mojave  River  (2) 

Four  stations  were  added  to  the  monitoring  program  during  1958 
in  Region  6  to  monitor  quality  changes  in  important  interstate  waters. 
These  stations  were  established  on  the  East  and  Wesb  Forks  of  the  Carson 
River  and  on  the  East  and  West  Walker  Rivers . 

In  April  1958,  two  stations  were  established  in  Region  6  to 

monitor  the  radioactivity  of  the  Sierra  snowpack.  These  stations  were 

located  in  the  upper  watersheds  of  the  Owens  River  and  Lake  Tahoe.   The 

samples  were  collected  by  agencies  and  individuals  cooperating  with  the 

California  Cooperative  Snow  Survey  of  the  Department  of  Water  Resources 

and  were  analyzed  by  the  Department  of  Public  Health. 

Waters  of  very  high  quality  are  characteristic  of  the  northern 

watershed  areas  of  the  Lahontan  Region.   Above  normal  precipitation  fell 
throughout  the  region  during  1958,  but  with  the  exception  of  the  Mojave 
River  there  was  no  indication  of  a  change  in  the  quality  6f  surface  water. 
Historically,  conductivity  values  have  been  found  to  range  between  50  and 
150  micromhos  in  the  northern  areas.   The  Mojave  River  values  usually  range 
between  200  and  ^0  micromhos,  but  during  1958,  unusually  high  runoff 
resulted  in  a  better  quality  of  water  throughout  the  year. 

The  graphical  representation  of  the  monthly  variation  in  total 
dissolved  solids  for  the  seven  stations  in  this  region  with  a  record  of 
water  quality  of  five  years  or  longer  are  presented  for  the  period  195^- 
1958  on  Plates  B-55  through  B-^B  in  Appendix  B. 
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Radioactivity  levels  in  surface  waters  of  the  Lahontan  Region 
were  reported  to  be  no  higher  than  10  mic/l.   There  were  no  significant 
deviations  noted  between  the  May  and  September  radiological  samples  taken 
from  sampling  points  in  this  region. 

No  significajit  changes  in  mineral  concentrations  in  Susan  River 
at  Susanville  (Station  Ifb)   were  noted  during  1958  as  compared  to  previous 
years  of  record.  Water  at  this  point  was  calcium  bicarbonate  in  character, 
met  all  mineral  requirements  for  drinking  water,  and  was  class  1  for 
irrigation  use.  Hairiness  ranged  from  2U  to  78  ppm  and  conductivity  between 
56.6  and  168  microrahos . 

Samples  of  water  were  collected  at  three  locations  on  Lake  Tahoe 
during  I958:   at  Tahoe  Vista  (Station  37),  at  Tahoe  City  (Station  38),  and 
at  Bijou  (station  39)-  Water  taken  from  the  lake  during  1958  was  calcium- 
sodium  bicarbonate  in  character  smd,  as  in  past  years,  was  class  1  for 
irrigation  uses  and  suitable  for  domestic  and  most  industrial  uses.  There 
have  been  only  minor  variations  in  the  concentration  of  constituents  in 
this  water  since  the  start  of  the  monitoring  program  in  April  1951-   In 
1958  conductivity  ranged  from  87. 1  to  105  micromhos,  indicating  low  concentra- 
tions of  constituents. 

Lake  Tahoe  waters  are  used  extensively  for  recreation,  the 
area  along  the  shore  on  the  north,  west,  and  south  sides  being  used  for 
swimming,  and  the  remaining  area  used  for  boating  and  fishing.   This  extensive 
recreational  use  has  had  no  appreciable  effect  on  the  mineral  quality  of 
the  water.   A  radiological  sample  of  the  Lake  Tahoe  watershed  snowpack 
was  collected  at  the  Upper  Truckee  River  Snow  Survey  Course  near  Meyers  in 
April  1958.  An  analysis  of  this  sample  showed  a  gross  activity  of  353  [Hic/l. 


-69- 


As  in  the  case  of  other  snowpack  samples,  this  activity  was  not  evident 
in  the  May  and  September  1958  radiological  samples  of  water  collected  at 
any  of  the  three  Lake  Tahoe  stations  or  at  the  two  Truckee  River  stations, 
discussed  in  the  next  paragraph. 

Truckee  River,  the  waters  of  which  are  sampled  near  Truckee 
(station  52)  and  near  Farad  (Station  53) j  originates  at  the  outlet  of 
Lake  Tahoe  at  Tahoe  City  and  flows  into  Nevada  just  downstream  from 
Station  53.  Although  the  water  qualities  of  the  Truckee  River  and  Lake 
Tahoe  are  similar,  there  is  a  slight  variation  in  the  concentration  of 
constituents.  While  the  conductivity  of  Lake  Tahoe  water  ranged  between 
87.1  and  105  micromhos  during  1958,  the  conductivity  of  Truckee  River 
ranged  between  f+J.S  and  125  micromhos  at  Station  52  and  between  U8.2  and 
97.6  micromhos  at  Station  53-   The  variation  in  conductivity  between 
Lake  Talioe  and  the  Truckee  River  is  attributed  to  the  effect  of  tributary 
streams . 

In  order  to  more  completely  monitor  the  quality  of  California's 
water  resources  in  the  Lahontan  Region,  the  following  four  stations  were 
added  to  the  surface  water  monitoring  program  in  Aiigust  1958:   Carson 
River,  West  Fork  at  Woodfords  (Station  115a);  Carson  River,  East  Fork  near 
Markleeville  (station  115 );  West  Walker  River  near  Coleville  (Station  ll6)j 
East  Walker  River  near  Bridgeport  (Station  ll6a).   In  1958  these  waters 
were  calcium  bicarbonate  in  character,  class  1  for  irrigation  uses,  soft  to 
slightly  hard,  and  met  drinking  water  mineral  content  standards.   Conductivity 
in  these  waters  ranged  from  a  minimum  of  68.2  micromhos  at  Station  115a 
to  a  maximum  of  I85  at  Station  II6. 
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The  Mojave  River  is  sampled  near  Victorville  (Station  6?)  and 
at  The  Forks  (Station  67a).  As  in  the  previous  year,  the  prepondereince  of 
flow  in  the  Mojave  River  at  The  Forks  came  from  Deep  Creek. 

Comparison  of  analyses  of  samples  from  the  two  Mojave  River 
stations  indicated  that  the  water  at  The  Forks  continued  to  be  of  better 
quality  than  the  water  at  Victorville.  The  water  at  both  stations  was 
bicarbonate  in  type,  with  calciiira  and  sodium  the  predominant  cations.  The 
water  near  Victorville  (Station  6?)  varied  from  soft  to  moderately  hard, 
ranging  from  58  to  1^  ppm  total  hardness.   The  water  at  The  Forks 
(station  67a)  was  soft,  except  for  one  axial ysis  in  October  which  showed 
a  total  hardness  of  IO8  ppm  placing  the  sample  in  the  moderately  hard 
classification.  The  conductivity  of  Mojave  River  water  ranged  between  lU^^ 
and  U70  micromhos  at  Station  67  and  between  lO^v  and  356  micromhos  at 
Station  67a.   All  the  water  sampled  in  the  Mojave  River  during  1958  met 
drinking  water  standards  for  mineral  content  and  was  class  1  for  irrigation 
uses.   Analyses  obtained  since  the  initiation  of  the  stream  sampling  program 
in  1951  show  that  the  quaility  of  the  water  has  changed  very  little  during 
the  period  of  record. 

Radioactivity  samples  of  the  snowpack  on  the  Owens  River  watershed 
were  collected  on  the  Upper  Minarettes  Snow  Survey  Course  No.  2  in  May 
and  June  of  1958.   The  gross  activity  of  the  May  sample  was  found  to  be 
i+25  HMc/l  smd  595  t^Mc/l  in  the  June  sample .   Surface  waters  from  this 
watershed  are  sampled  for  mineral  and  bacteriological  analyses  at  Station  70 
on  the  Los  Angeles  Aqueduct  at  Upper  Saxi  Fernando  Reservoir  near  San 
Fernando  in  Region  h.      Radiological  samples  were  not  collected  at  this 
station  during  1958,  and  no  comparison  with  samples  obtained  at  the  snow 
course  can  be  made . 
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Colorado  River  Basin  (No.  7) 

Seven  sources  of  water  in  the  Colorado  River  Basin  were  sampled 

at  the  following  lU  stations  (Plate  l)  during  1958: 

Alamo  River  (2)  All  American  Canal  (l) 

New  River  (2)  Whitewater  River  (2) 

Colorado  River  (5)  Salton  Sea  (l) 
Lake  Havasu  (l) 

The  Colorado  River  Basin  Region  of  California  is  a  typical 
desert  area  in  Southern  California.   It  consists  of  numerous  contiguous 
closed  watersheds,  each  having  some  individual  water  quality  characteristics. 
The  quality  of  surface  waters  varies  widely  due  to  high  content  of  mineral 
solubles  in  the  soils,  high  evaporation  rates,  and  sparse  precipitation. 
Occasional  heavy  rains  often  resiilt  in  flash  floods.  These  floods  generally 
have  high  instsintaneous  discharge  rates  of  short  duration.   Rain  runoff, 
except  for  high  turbidity,  is  generally  of  good  quality  until  it  reaches  a 
playa  or  sink  where  by  solution  or  evaporation  the  mineral  content  may 
become  intolerable  for  practically  all  uses .  Except  for  the  Colorado  River, 
natural  s\irface  streams  in  the  basin  are  dry  throughout  most  of  the  year. 

All  stations  in  this  region  were  placed  on  a  bimonthly  sampling 
schedule  effective  January  1,  1958,  with  the  exception  of  the  Colorado  River 
stations,  which  are  sampled  semiannually. 

Graphs  presenting  the  monthly  variation  in  total  dissolved  solids 
for  the  period  195^-1958  are  presented  in  Appendix  B  on  Plates  B-59  through 
B-61  for  the  six  stations  in  this  region  which  have  a  period  of  record  of 
five  years  or  longer. 

The  Alamo  and  New  Rivers,  which  enter  the  United  States  from 
Mexico  and  flow  into  the  Salton  Sea,  continued  to  carry  irrigation  return 
water,  sewage  wastes,  and  water  spilled  from  the  All  American  Canal  and 
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distribution  cajials  of  the  Imperial  Irrigation  District.  The  New  River 
continued  to  present  a  serious  water  quality  problem  because  of  industriaJ. 
waste  and  raw  sewage  discharges  from  the  City  of  Mexicali  in  Mexico. 
Bacterial  counts  remained  high.   Raw  sewage  discharges  within  the  United 
States  into  the  Alamo  and  New  Rivers  also  continued  to  impair  these  waters. 
Brawley  and  Calexico  discharged  raw  sewage  to  New  River,  and  Calipatria 
discharged  raw  sewage  to  Alamo  River.   El  Centro  discharged  raw  sewage 
to  New  River  until  September  1958,  when  its  sewage  treatment  plant  was 
placed  in  operation. 

The  Alamo  River  was  sampled  at  International  Boundary  (Station 
59) >  and  near  Calipatria  (Station  6o) .   Alamo  River  water  continued  to 
vary  in  character  from  predominantly  sodium  chloride  to  sodium  chloride- 
sulfate.   In  1958  the  quality  of  this  surface  water  was  not  acceptable 
for  domestic  use  and  varied  from  class  2  to  class  3  for  irrigation  uses. 
The  electrical  conductivity  of  water  samples  collected  at  Station  59  ranged 
from  1,326  to  6,565  micromhos,  and  at  Station  60  from  3>155  to  3j8U6 
micromhos .  These  values  indicated  an  improvement  in  quaility  over  that  of 
1957.   Boron  ranged  from  0.20  to  2.32  ppm  at  Station  59,  and  from  O.kk 
to  1.6^  ppm  at  Station  60.   The  waters  at  both  stations  were  extremely 
hard,  reaching  1,^57  ppm  total  hardness  at  Station  59- 

Water  samples  were  collected  from  the  New  River  at  International 
Boundary  (Station  57)  and  near  Westmorland  (Station  58) .   A  comparison  of 
the  1958  records  with  records  of  previous  years  revealed  no  significant 
changes  in  mineral  quality  at  either  point.   The  water  at  both  stations 
remained  sodium  chloride  in  character,  was  not  acceptable  for  domestic  use, 
and  was  class  3  for  irrigation  purposes.   An  exception  to  this  condition 
occurred  during  periods  when  All  American  Canal  spilled.   This  spill 
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temporarily  improved  the  quality  to  class  2.   The  electrical  conductivity 
of  water  samples  taken  during  I958  at  Station  57  ranged  from  U,U2U  to 
6,^70  micromhos;  and,  at  Station  58,  from  3,906  to  h,602   micromhos.   Boron 
content  of  samples  from  Station  57  ranged  from  0.82  to  I.80  ppm,  while 
that  of  Station  58  varied  from  0.82  to  1.00  ppm. 

There  are  six  water  quality  sampling  stations  located  on  the 
Colorado  River,  five  of  which  were  sampled  only  in  May  and  September  1958. 
The  station,  Lake  Havasu  at  the  Colorado  River  Aqueduct  intake  (Station  56d) , 
was  sampled  monthly  by  the  Metropolitan  Water  District  of  Southern  California. 
The  five  Colorado  River  stations  which  are  sampled  semiannually  are  as 
follows:  near  Topock,  Arizona  (Station  5^);  at  Parker  Dam  (Station  55); 
near  Blythe  (Station  56c);  at  Yuma,  Arizona  (Station  56);  and  below 
Morelos  Dam  at  the  United  States-Mexico  Border  (Station  56b). 

Colorado  River  water  was  calcium-sodium  sulfate  in  character. 
High  flows  at  the  beginning  of  1958  accounted  for  better  quality  water 
along  all  reaches  of  the  river.  The  water  varied  from  class  1  to  class  2 
for  irrigation  use .  The  sulfate  content  usually  exceeded  the  recommended 
limit  for  drinking  water. 

Analyses  of  water  samples  collected  at  the  six  Colorado  River 
sampling  stations  in  September  1957  and  1958,  are  presented  in  the  following 
tabulation. 
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Quality  of  Colorado  River  Water 
September  1957  and  September  I958 


Total  d 

issolved 

: Chloride   : 

Sulfate  : 

Total 

hardness 

Station 

:   Location 

solids, 

in  ppn 

:   ppm 

: 

ppm 

: 

ppm 

1957  : 

1958 

:1957  : 

1958: 

1957  : 

1958: 

1957 

• 

1958 

5^^ 

Topock 

802 

590 

102 

65 

31  r 

256 

375 

305 

56d 

Lake  Havasu 

731 

597 

101 

69 

320 

262 

350 

298 

55 

Parker  Dam 

816 

606 

lOU 

69 

320 

2U7 

375 

303 

56c 

Blythe 

809 

625 

108 

71 

323 

263 

373 

318 

56 

Yttma 

1,023 

7^0 

159 

106 

365 

291 

U17 

3U0 

56b 

Morelos  Dam 

1,029 

731 

IU9 

106 

383 

299 

h6l 

333 

The  data  in  the  foregoing  tabulation  reveal  a  significant  increase 
in  concentration  of  the  mineral  constituents  in  Colorado  River  water  as 
it  flows  toward  Mexico.  The  September  1958  total  dissolved  solids  content 
averaged  approximately  75  percent  of  that  of  September  1957,  reflecting 
the  effect  of  above  normal  runoff  during  1958. 

The  All  American  Canal  conveys  water  from  the  Colorado  River  at 
Imperial  Dam  to  the  Imperial  and  Coachella  Valleys  for  irrigation  use . 
Analyses  of  samples  collected  from  the  canal  near  Pilot  Knob  (Station  56a) 
indicate  that  the  water  at  this  point  was  usually  poorer  in  mineral  quality 
than  the  water  near  Blythe,  but  better  than  the  mineral  quality  of  Colorado 
River  water  at  Yuma.   High  flows  in  the  Colorado  River  accounted  for  the 
better  quality  water  in  the  canal  during  1958,  but  canal  water  remained 
class  2  for  irrigation  use  because  of  its  high  electrical  conductivity  which 
was  reported  as  1,078  micromhos  in  May  and  1,068  micromhos  in  September. 
The  sulfate  content  usually  exceeded  the  recommended  maximum  for  drinking 
water. 
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Whitewater  River  was  sampled  during  1958  at  Whitewater  (station  68), 
and  at  Mecca  (Station  68b).   Surface  flow  existed  through  most  of  the 
summer  months  at  Station  68.   When  surface  flow  diminishes  below  a  certain 
adjudicated  amount,  water  is  pumped  from  wells  and  discharged  into  the  river 
channel  upstream  from  Station  68  to  supplement  the  natural  flow.   The 
entire  flow  of  the  river  is  then  diverted  and  conveyed  south  to  the  vicinity 
of  Palm  Springs  for  use . 

During  1958,  surface  water  at  Station  68  remained  calcium  bicarbonate 
in  character.   It  was  moderately  to  very  hard,  class  1  irrigation  water 
and  met  drinking  water  standards  for  mineral  content.   Conductivity  ranged 
between  35^  and  6U0  micromhos.   Comparison  of  1958  analyses  with  those  of 
prior  years  showed  no  significant  change  in  mineral  quality. 

The  station  at  Mecca,  Station  68b,  is  located  on  the  Whitewater 
River  near  its  outlet  to  the  Salton  Sea.  This  station  was  added  to  the 
monitoring  program  in  July  1957.  Except  during  infrequent  periods  of  heavy 
precipitation,  surface  flow  did  not  exist  upstream  from  the  vicinity  of 
Indio,  and  flow  below  this  area  consisted  chiefly  of  irrigation  return 
water  and  drainage  wastes .   A  portion  of  the  treated  sewage  from  the  City 
of  Indio  was  discharged  to  the  Whitewater  River  approximately  six  miles 
above  this  station.   During  1958  the  water  at  Station  68b  ranged  from  class  2 
to  class  3  for  irrigation  use,  and  did  not  meet  drinking  water  standards 
for  mineral  content.  The  water  was  sodium  sulfate -chloride  in  character 
and  extremely  hard.  The  total  dissolved  solids  content  exceeded  2,000  ppm, 
while  sulfate  exceeded  800  ppm.   Boron  ranged  from  0.64  to  1.07  PPm. 

The  Salton  Sea  is  situated  between  Coachella  and  Imperial  Valleys . 
It  receives  the  surface  runoff,  canal  spillage,  waste,  and  drainage  waters 
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of  these  valleys.   During  1958,  water  samples  were  collected  at  the  Salton 
Sea  State  Park  (Station  68a)  and  were  found  to  contain  about  3^>300  ppra 
total  dissolved  solids .   The  water  was  sodium  chloride  in  character  and 
similar  to  ocean  water,  except  that  the  calcium  and  sulfate  content  was 
greater  and  chloride  content  less  than  that  of  ocean  water.  No  significant 
change  in  the  mineral  quality  of  the  Salton  Sea  was  discernible  during 
1958  as  compared  to  1957- 
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Santa  Ana  Region  (No.  8) 

Samples  of  water  were  collected  at  nine  stations  (Plate  l)  in 

the  Santa  Ana  Region  during  I958  from  the  following  lake  and  three  streams: 

Santa  Ana  River  (5)         Chino  Creek  (l) 
Warm  Creek  (2)  Lake  Elsinore  (l) 

Runoff  in  the  Santa  Ana  Region  during  1958  was  above  normal, 
with  most  of  the  runoff  occurring  early  in  the  year.   In  the  later  months, 
a  condition  of  drought  prevailed.   Comparison  of  1957  with  1958  analyses 
indicated  a  slight  improvement  in  water  quality  during  1958  and  was  improved 
noticeably  during  periods  of  high  flow. 

The  monthly  variation  in  total  dissolved  solids  for  the  period 
195^-1958  are  presented  graphically  in  Appendix  B  on  Plates  B-62  through 
B-6U  for  the  seven  stations  in  this  region  with  a  period  of  record  of  five 
years  or  longer . 

Santa  Ana  River  was  sampled  at  five  stations  in  1958:   near  Mentone 
(station  51b),  at  Riverside  (Station  51(i),  near  Arlington  (Station  51), 
at  Norco  (Station  51e)  and  near  Prado  Dam  (Station  51a). 

In  February,  Station  5I  was  substituted  for  Station  5^d.     This 
return  to  the  older  established  station  was  made  because  Colorado  River 
water  discharges  from  the  blowoff  at  Arlington  have  been  discontinued  and  a 
long  established  United  States  Geological  Survey  stream  gaging  station  is 
located  at  this  site. 

During  1958,  there  were  no  discharges  of  Colorado  River  water  to 
the  Santa  Ana  River  or  its  tributaries  in  the  monitored  reach  of  the  river. 
However,  in  prior  years  since  October  1956  deliveries  of  Colorado  River 
water  were  made  to  the  Santa  Ana  River  channel  six  miles  downstream  from 
Station  51a,  near  Prado  Dam,  or  to  Santiago  Reservoir. 
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Water  in  the  Santa  Ana  River  near  Mentone  (Station  51b)  was 
class  1  for  irrigation  uses,  and  met  drinking  water  staxidards  for  mineral 
content  during  1958'  The  water  was  slightly  hard,  generally  calcium 
bicarbonate,  with  magnesium  and  sodium  as  secondary  cations.  The  quality 
of  the  water  was  excellent,  and  showed  little  effect  from  recreational 
developments  in  the  headwater  drainage  area  above  this  station.   Conductivity 
at  this  station  ranged  from  I50  to  228  micromhos,  representing  no  significant 
change  from  previous  years  of  record. 

The  water  near  Arlington  (Station  5l)  was  calcium- sodium  bicarbonate- 
chloride  in  character  and  met  drinking  water  standards  for  mineral  constituents . 
Conductivity,  which  ranged  from  U63  to  1,021  micromhos  indicated  variable 
class  1  to  class  2  water  for  irrigation  use.  The  water  was  very  hard, 
ranging  from  I78  to  376  ppm  total  hardness .   The  Riverside  sewage  treatment 
plant,  located  one-half  mile  upstream  from  this  station,  discharged  treated 
sewage  effluent  directly  to  the  river  for  short  periods  at  infrequent 
intervals.   At  other  times  the  effluent  was  diverted  to  a  ditch  which  conveyed 
it  to  a  point  three  miles  downstream  from  this  station,  where  it  was  used 
for  irrigation  purposes. 

Santa  Ana  River  at  Norco  (Station  51e)  showed  improvement  of  water 
quality  in  I958  over  that  of  the  previous  three  years.  This  improvement  was  due 

to  above  normal  runoff  from  the  watershed  during  the  early  months  of  the 
year.  The  water  was  class  1  for  irrigation  purposes  except  for  temporary 
periods  of  class  2  when  conductivities  ranged  from  873  to  1,13^  micromhos. 
The  water  samples  collected  at  this  station  in  1958  met  drinking  water 
standards  for  mineraJ.  constituents. 

A  slight  increase  in  mineral  concentration  was  found  in  Santa  Ana 
River  water  near  Prado  Dam  (Station  51a)  during  1958.   The  character  of 
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the  water  was  calcium-sodium  bicarbonate  to  bicarbonate - chloride .   The 
water  was  usually  very  hard  and  was  class  1  for  irrigation  uses,  except 
at  times  when  electrical  conductivity  (378  to  1,1^  micromhos)  indicated 
class  2.  The  mineral  content  of  this  water  met  drinking  water  standards. 
Data  during  1958  indicate  that  water  quality  near  Prado  Dam  (Station  51a) 
was  slightly  better  than  at  Norco  (Station  51e)  at  times  of  high  flow. 

Warm  Creek,  tributary  to  Santa  Ana  River  approximately  15  miles 
above  Arlington,  was  sampled  at  San  Bernardino  (Station  50c),  and  at 
Colton  (station  50b).   In  dry  periods.  Warm  Creek  flows  reaching  Santa 
Ana  River  are  chiefly  effluent  from  the  San  Bernardino  sewage  treatment 
plant.  There  are  also  some  irrigation  return  water  flows  above  this  station. 

Warm  Creek  at  San  Bernardino  (Station  50c),  which  is  upstream 
from  the  San  Bernardino  sewage  treatment  plant,  was  sampled  to  monitor 
the  quality  of  the  natural  flow  of  the  creek.  Virtually  all  the  natural 
flow  was  diverted  below  the  sampling  point  and  above  the  sewage  plant 
discharge  into  Meeks  and  Daley  Canal  for  irrigation  use.  While  the  flow 
at  Station  50c  was  below  normal  in  I958  for  the  year  as  a  hole,  relatively 
high  flows  occurred  in  the  months  of  February,  March,  and  May.  The  quality 
of  natural  flow  has  been  much  the  same  during  the  past  eight  years.  The 
water  generally  has  been  calcium  bicarbonate  in  character  and  varied  from 
moderately  hard  to  very  hard.   During  1958,  Warm  Creek  continued  to  be 
class  1  irrigation  water  and  met  drinking  water  standards  for  mineral  content. 
Conductivity  ranged  from  a  minimum  of  377  micromhos  in  May  to  a  maximum  of 
766  micromhos  in  March . 

Samples  of  water  were  collected  at  Colton  (Station  50b)  to  monitor 
the  effect  of  San  Bernardino  sewage  treatment  plant  effluent  on  surface 
waters  in  Warm  Creek  and  Santa  Ana  River.   The  sewage  effluent  was  formerly 
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diverted  into  the  Riverside  Canal  for  irrigation  use.  However,  in  1957 
aind  1958,  it  was  allowed  to  flow  to  the  Santa  Ana  River.   There  was  no 
significant  change  in  mineral  quality  at  this  station  in  I958  from  that 
of  1957.  The  character  of  the  water  was  generally  sodixun-calcium  bicarbonate- 
chloride,  was  class  1  irrigation  water  and  met  drinking  water  standards 
for  mineral  constituents.  The  water  was  moderately  hard  to  very  hard. 
In  1958^  boron  and  conductivity  ranged  from  0.20  tp  O.5U  ppm  and  6l2  to 
921  micromhos,  respectively.   There  were  no  known  waste  discharges  into 
Warm  Creek  other  than  the  effluent  from  the  San  Bernardino  sewage  treatment 
plant . 

Chino  Creek  near  Chino  (Station  86)  was  sampled  to  monitor  the 
quality  of  stream  flow  which  occurs  intermittently,  combined  with  the 
effluent  wastes  of  Chino  sewage  treatment  plant.  The  effluent  is  sometimes 
diverted  for  irrigation  use  above  this  station.  After  being  used  for 
irrigation,  excess  water  returns  to  the  creek  channel  just  above  the  station. 
Analyses  of  water  samples  taken  in  1958  indicate  that  total  dissolved  solids 
content  (15O  to  9^5  ppm)  in  Chino  Creek  increased  slightly  over  that  of 
1957.  The  water  remained  calcium- sodium  bicarbonate  in  character  and  was 
usually  very  hard.   Chino  Creek  surface  flow  was  generally  class  1  for 
irrigation  uses  but  electrical  conductivity  (2^3  to  1,366  micromhos) 
indicated  class  2  at  times. 

Lake  Elsinore  is  used  for  water  sports  when  it  contains  sufficient 
depths  for  this  purpose.  When  evaporation  exceeds  inflow  it  causes  the 
lake  to  recede  and  high  saline  concentrations  result  in  unusuable  water  for 
practically  all  purposes,  offensive  odors  from  organic  decomposition  result, 
and  the  lake  bottom  becomes  a  semisolid,  black,  slimy  mud.   The  lake  was 
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dry  during  the  first  two  months  of  1958,  but  above  normal  rainfall  in 
February,  March,  and  April  provided  about  six  feet  of  water  in  the  lake. 
Evaporation  again  reduced  the  depth  of  water  in  the  laJce  to  about  two  feet 
by  the  end  of  1958.  Analyses  of  samples  taken  near  Elsinore  (Station  89) 
esirly  in  March  showed  a  total  dissolved  solids  content  of  2^^,500  ppm. 
Analysis  of  a  sample  of  water  taken  in  May  showed  a  total  dissolved 
solids  content  of  2,150  ppm.  The  lower  levels  after  May  prevented  access 
to  lake  water  and  no  further  samples  were  collected  during  1958. 
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San  Diego  Region  (No.  9) 

Samples  of  water  were  collected  in  the  San  Diego  Region  at  eight 

stations  (Plate  l)  located  on  the  following  streams: 

Santa  Margarita  River  (l)  Forester  Creek  (l) 

San  Luis  Rey  River  (l)  San  Diego  River  (l) 

Escondido  Creek  (l)  Spring  Valley  Creek  (l) 

San  Dieguito  River  (l)  Tia  Juana  River  (l) 

Station  63^,   Spring  Valley  Creek  near  La  Pressa,  was  added  to 
the  monitoring  program  in  March  1958  at  the  request  of  the  San  Diego 
Regional  Watei  Pollution  Control  Board  (No.  9)  to  monitor  the  effects  of 
discharges  from  the  new  Spring  Valley  sewage  treatment  plant. 

All  stations  in  the  San  Diego  Region  were  placed  on  a  bimonthly 
sampling  schedule  at  the  beginning  of  1958. 

Above  normal  precipitation  early  in  1958  brought  temporary  relief 
in  this  region  from  the  drought  condition  which  prevailed  in  1957.  Stream 
flows  were  sustained  for  longer  periods  thaji  usueil.  In  some  instances, 
stream  channels  which  are  usually  dry  in  summer  months  had  surface  flows 
continuously  during  1958. 

Reservoir  storage  was  increased  as  a  result  of  the  greater  than 
normal  rainfall  and  r\inoff .  However,,  a  large  part  of  the  water  stored  in 
surface  reservoirs  in  this  region  is  Colorado  River  water  supplied  by  The 
Metropolitan  Water  District  of  Southern  California. 

Presented  graphically  on  Plates  B-65  and  B-66  of  Appendix  B  are 
the  monthly  variations  in  total  dissolved  solids  for  the  period  195^-1958 
for  the  four  stations  in  this  region  which  have  a  period  of  record  of  at 
least  five  years . 

A  slight  improvement  was  noted  in  the  Santa  Margarita  River  near 
Fallbrook  (Station  51c)  during  1958  as  compared  to  1957  due  to  above  normal 
rninoff  early  in  1958.   The  river  flow  was  continuous  through  1958,  but 
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summer  and  autiimn  discharges  were  very  small.  The  water  was  sodiiim-calciiim 
hicarbonate-chloride  in  character  and  very  hard.   Conductivity  at  this 
station  ranged  from  827  to  1,273  micromhos. 

Precipitation  during  the  1957-1958  water  year  was  sufficient  to 
maintain  flow  in  the  San  Luis  Rey  River  near  Pala  (Station  62)  throughout 
1958,  but  during  periods  of  low  flow,  all  of  the  water  was  diverted  for 
use  in  the  Pala  Indian  Reservation.  Samples  of  water  were  collected  at 
the  diversion  dam  at  Station  62  and  ajialyses  showed  this  water  to  be  calcium 
sulfate -bicarbonate  in  character  and  very  hard.   It  was  class  1  irrigation 
water  and  met  drinking  water  standards  for  mineral  content.  Electrical 
conductivity  raxiged  from  531  to  818  micromhos  during  1958,  indicating  a 
slight  increase  in  the  concentration  of  mineral  constituents  over  past 
years  of  record. 

During  1958  the  major  portion  of  the  water  in  Escondido  Creek 
at  the  sampling  point  near  Harmony  Grove  (Station  63)  was  effluent  water 
from  the  City  of  Escondido  sewage  treatment  plant.  The  former  discharges 
of  cooling  water  ajid  cutting  wastes  from  quarry  operations,  noted  in  the 
1957  Quality  of  Surface  Water  bulletin,  have  ceased  as  the  result  of  action 
by  the  San  Diego  Regional  Water  Pollution  Control  Board  (No.  9).  The 
small  earth  dam,  which  was  200  yards  downstream  from  the  sampling  point 
near  Harmony  Grove,  was  washed  out  by  high  flows  in  January  1958,  and  was 
not  reconstructed.  Ponding  did  not  occur  at  this  station  as  the  pond 
area  was  covered  with  silt  ajid  quarry  waste.   Sewage  effluent  discharges 
were  sufficient  to  maintain  surface  flow  at  the  station  throughout  the 
year.  Although  this  stream  did  not  run  dry  in  the  years  1957  and  1958, 
it  was  dry  in  the  summer  months  of  the  preceeding  six  years .  Water  at  this 
station  was  sodium  chloride- sulfate  in  character,  very  hard,  class  2  water 
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for  irrigation,  and  exceeded  drinking  water  standards  for  mineral  constituents, 
Conductivity  ranged  from  338  to  2,070  microrahos  and  boron  from  0.20  to  0.68 
ppm.  These  values  represent  no  significant  change  in  quality  from  the 
previous  seven  years  of  record. 

San  Dieguito  River  was  dry  throughout  1958  with  the  exception  of 
May,  when  one  sample  was  taken  below  San  Pasqual  Valley  (Station  6h) . 
The  water  collected  was  rain  nxnoff  and  was  quite  high  in  dissolved  minerals. 
It  was  sodium-magnesium  chloride-bicarbonate  in  character  ajid  very  hard. 
This  sample  was  class  2  water  for  irrigation  uses  but  met  drinking  water 
standards  for  mineral  content.  The  conductivity  of  this  sample  was  1,235 
micromhos . 

Forester  Creek  was  sampled  at  Mission  Gorge  Road  (Station  65a). 
The  City  of  El  Cajon's  secondary  treatment  plant  discharged  effluent 
water  to  the  creek  channel,  which  conveyed  the  water  to  San  Diego  River. 
Analyses  of  samples  collected  in  1958  indicated  that  the  water  was  sodium 
chloride  in  character,  very  hard,  and  did  not  meet  drinking  water  standards 
for  mineral  content.  The  water  was  in  class  2  or  class  3  for  irrigation 
uses,  depending  on  the  chloride  content  which  ranged  from  251  to  U50  ppm 
in  1958.   Boron  ranged  from  O.UO  to  O.76  ppm  and  conductivity  from  1,703 
to  2,381  micromhos.   These  values  did  not  represent  an  appreciable  change 
from  previous  years  of  record. 

Flow  in  the  Saji  Diego  River  was  moderate  in  early  1958  but  flow 
ceased  in  July.   Samples  were  collected  throughout  the  year  from  the  pond 
below  Old  Mission  Dam  (Station  65) .   The  more  or  less  continuous  waste 
discharges  upstream  from  the  dam  probably  had  a  degrading  effect  on  the 
quality  of  water  during  low  flows  at  this  station;  however,  during  high 
flows  the  water  was  class  1  for  irrigation  purposes  and  met  the  mineral 
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content  for  drinking  water  standards.  During  periods  of  low  flows  this  water 
was  sodiiim  chloride  in  character  and  class  2  or  3  for  irrigation  use 
because  of  boron  and  conductivity  which  ranged  between  0.10  to  0.65  ppm 
and  360  to  2,631  micromhos,  respectively.   Mineral  concentrations  exceeded 
drinking  water  standards.  The  I958  conductivity  values  were  significantly 
lower  than  the  1957  values  which  ranged  from  2,137  to  U,098  microrahos. 

Spring  Valley  Creek  near  La  Pressa  (Station  65b),  was  added  to 
the  water  quality  program  in  March  I958.  The  station  was  established  at 
the  request  of  San  Diego  Regional  Water  Pollution  Control  Board  (No.  9) 
to  monitor  the  effects  of  discharges  of  the  new  suburban  Spring  Valley 
sewage  treatment  plant,  which  was  placed  in  operation  in  March  1958.  The 
water  at  this  station  consisted  of  the  effluent  from  the  plant  combined 
with  drainage  water  from  the  La  Pressa  and  Lemon  Grove  area.   An  analysis 
of  a  sample  obtained  on  March  3,  1958,  indicated  a  poor  quality  of  water 
just  prior  to  th^  initiation  of  the  discharge  from  the  new  plant.   It  was 
sodium  chloride  in  character,  with  a  total  dissolved  solids  content  of 
3,125  ppra  and  a  total  hardness  of  98I  ppm.   .'^jialyses  of  samples  collected 
after  the  sewage  plant  was  placed  in  operation  show  a  slight  increase  in 
mineral  constituents.   The  water  of  these  later  samples  was  class  3  for 
irrigation  use  because  of  conductivity  which  ranged  between  ^+,695  and 
5,058  micromhos  and  chlorides  which  ranged  between  1,115  and  1,260  ppm. 
Boron  ranged  from  O.52  to  0.59  PPn^j  and  nitrate  ranged  from  60  to  65  ppm. 

One  sample  was  obtained  on  April  28,  1S">58,  from  Tia  Juana  River 
at  International  Boundary  (Station  66) .      This  sample  was  of  a  short-lived 
flow  of  100  second-feet.   During  the  remainder  of  the  year  the  river  was 
dry  at  the  station.   The  water  of  this  single  sample  was  sodium  chlO'-ide 
in  character,  class  1  for  irrigation  uses,  moderately  hard,  and  met  drinking 
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water  standards  for  mineral  coru-.tituents .   Conductivity  was  reported  as 
519  micromhos  for  the  one  sample. 


-87- 


STATE    OF   CALIFORNIA 

DEPARTMENT  OF  WATER  RESOURCES 

DIVISION  OF  RESOURCES  PLANNING 

WATER   QUALITY    INVESTIGATIONS 

STREAM    SAMPLING    STATIONS 

SURFACE    WATER    QUALITY    MONITORING 

PROGRAM 

1958 

SCALE   OF    MILES 
10  0  10  20  30  40 


STftTE  OF  CALIFORNIA 

DEPARTMENT   OF    WATER    RESOURCES 

DIVISION  OF  RESOURCES  PLANNING 

WATER    QUALITY    INVESTIGATIONS 

STREAM    SAMPLING    STATIONS 

SURFACE    WATER    QUALITY   MONITORING 

PROGRAM 


;i;    I  "  S   ^5    ^    I    = 


J  a  s  s   i 


--?*-*-f-j  "^^3^"°  '-^^  ^  ^*^21  "  3 


APPENDIX   A 
PROCEDURES  AND  CRITERIA 


TABLE  OF  CONTENTS 

Append!::  A 

Page 

Fielri  Methods  and  Procedures A-2 

Latoratory  Methods  and  Procedures A- 3 

Water  Quality  Criteria  A-6 

Criteria  for  Drinking  Water  A-6 

Criteria  for  Irrigation  V.'ater A-10 

Criteria  for  Industrial  Water  A-11 

Criteria  for  Fish  and  A.auatic  Life A-11 


Tstle  No, 


T/53LES 


A-1      Types  of  Analyses k-k 

A-2      Limiting  Concentrations  of  Mineral 

Constituents  for  Drinking  Water   A-7 

A-3      Hardness  Classification  of  Waters, 

U.  S.  Geological  Survey A-9 

A-i;      Qualitative  Classification  of  Irrigation  Waters   ....  A-10 

A--5      Water  Quality  Tolerance  for  Industrial  Uses A-12 


A-1 


Field  Methods  and  Procedures 

Water  samples  are  collected  in  May  and  September  each  year  for 
standard  mineral,  and  heavy  metals  analyses  and  radiological  assay.  Water 
samples  are  collected  the  other  ten  months  for  partial  mineral  analysis. 
Duplicate  samples  are  collected  monthly  for  bacterial  examination  and  are 
kept  in  portable  ice  boxes  until  mailed  to  the  laboratory  in  special  con- 
tainers.  Everj''  effort  is  made  to  get  the  samples  to  the  laboratory  as 
quickly  as  possible. 

At  the  time  the  samples  are  collected  for  laboratory  examina- 
tion, field  determinations  are  made  for  dissolved  oxygen  (modified  Winkler 
method),  water  temperature  and  pH.  Visual  inspection  is  made  of  the  streajn 
or  lake  and  the  physical  conditions  are  noted. 

Where  possible,  the  sampling  stations  have  been  selected  at 
bridges  to  permit  the  collection  of  the  sample  from  the  center  of  the 
stream.  When  bridges  are  not  available,  the  sample  is  collected  from 
the  bank  of  the  stream.  Where  water  depth  permits,  the  mineral  and  dis- 
solved oxygen  samples  are  collected  with  an  integrating  sampler  which 
obtains  a  representative  sample  of  the  vertical  cross  section  of  the  stream. 
Bacterial  samples  are  collected  by  inverting  a  sterilized  bottle  and  dipping 
at  least  four  inches  below  the  surface. 

Where  possible,  the  sampling  stations  have  been  selected  so 
as  to  be  at  or  near  stream  gaging  stations  so  that  gage  heights  can  also 
be  recorded  at  the  time  the  water  samples  are  coJJLected.   Instantaneous 
stream  discharges  at  the  time  of  sample  collection  are  then  obtained. 
In  cases  where  instantaneous  discharges  are  not  available,  mean  daily 
discharges  are  used. 
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Agencies  participating  in  the  field  sampling  program  are  listed 
below,  together  with  the  number  of  stations  sampled  monthly  by  each  agency: 


Agency 

Department  of  Water  Resources 

Department  of  Public  Health,  Bureau 
of  Sanitary  Engineering 

State  Water  Pollution  Control  Board 

Department  of  Fish  and  Game 

United  States  Bureau  of  Reclamation 

United  States  Corps  of  Engineers 

United  States  Geological  Survey 

Metropolitan  Water  District  of  Southern  California 

City  of  San  Bernardino 

City  of  Los  Angeles,  Department  of  Water  and  Power 

City  of  Los  Angeles,  Department  of  Public  Health 

City  of  Long  Beach,  Department  of  Public  Health 

Total 

Laboratory  Methods  and  Procedures 


Number  of 
stations 
sampled 

121 


23 

3 

1 
18 
h 
6 
2 
2 
1 
1 
1 


183 


Methods  of  mineral  and  bacterial  analysis,  in  general,  are  those 
described  in  the  American  Public  Health  Association  publication  entitled 
"Standard  Methods  I'or  the  Examination  of  Water  and  Sewage",  10th  Edition, 
1955*   In  some  cases  the  methods  described  in  the  following  publications 
also  have  been  employed: 

(1)  U.  S.  Geological  Survey.   "Methods  of  Water  Analysis,"  1950. 

(2)  California  State  Department  of  Water  Resources.   "Tentative 

Methods  of  Water  Analysis,"  195'r« 
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Table  A-1  indicates  the  constituents  analyzed  in  connection 
with  this  program: 

TABLE  A-1 
Types  of  Analyses 


Constituent 


: Standard: Partial:        : 

:mineral  ::nlneTal:^''^^''^^^:^^^°^°S^''^^ 


Specific  conductance  (ECxIO^  at  25 "C) 

pH^ 

Total  dissolved  solids  (TDS) 

Percent  sodi\;mi  (^Na) 

Hardness 

Tiirbidity 

Coliform 

Teniperat\ire° 

Dissolved  oxygen  (D.O.) 

Calcium  (Ca) 

Magnesium  (Mg) 

Sodium  (Na) 

Potassium  (K) 

Carbonate  (COo) 

Bicarbonate  (HCO3) 

Sulfate  (SOl^.) 

Chloride  (Cl) 

Nitrate  (NOl^) 

Fluoride  (F) 

Boron  (b) 

Silica  (Si) 

Phosphate  (POi^.) 

Zinc  (Zn)^ 

Iron  (Fe)*^ 

Copper  (Cu)^ 

Aluminum  (Al)*^ 

Manganese  (Mn)*^ 

Arsenic  (As)^  , 

Hexavalent  chromium  (Cr"*"  )"^ 

Dissolved  alpha 

Solid  alpha 

Dissolved  beta 

Solid  beta 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


X 
X 
X 
X 


a.  pH  determined  both  in  the  field  and  in  the  laboratory. 

b.  Field  determination. 

c.  These  constituents  are  normally  designated  as  heavy  metals. 


The  methods  and  procedures  for  sample  preparation  and  determina- 
tion of  radioactivity  in  surface  waters  are  as  follows: 
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I.   Sample  Preparation 

A.  On  receipt  in  the  laboratory,  each  sample  is  well  mixed, 
and  two  250-ml  aliquots  taken.  Each  is  acidified  with  a 
few  drops  of  glacial  acetic  acid,  and  two  drops  of  colloidal 
graphite  suspension  (Aquadag)  added. 

B.  The  aliquot  is  filtered  under  suction  through  a  memhrane 
("Millipore")  filter,  which  retains  suspended  pajrticulate 
matter  of  approximately  0.2  microns  diameter  and  larger. 
Filters  are  treated  with  an  antistatic  preparation  (Merix 
Anti-Static  No.  T9-0L)  to  eliminate  any  extraneous  electro- 
static charge. 

C.  The  filtrate  is  placed  in  a  250-inl  volimetric  flask,  inverted 
and  the  mouth  placed  in  a  1-3/^"  x  l/U"  alundnum  culture 
dish  in  a  "chicken-feeder"  type  arrangement.  The  flask  is 
supported  by  a  ring  stand;  the  dish  rests  on  a  hotplate  ad- 
justed so  that  the  saraple  is  taken  to  dryness  at  a  tempera- 
ture well  below  boiling. 

D.  At  this  point,  there  are  duplicate  samples  of  both  suspended 
solids  and  dissolved  material  from  each  original  water  sam- 
ple ready  for  determination  of  radioactive  content. 


II.  Determination  of  Radioactivity 

A.  Two  determinations  are  made  on  each  sample,  one  for  gross 
beta,  one  for  gross  alpha  radioactivity.  This  represents 
a  total  of  eight  determinations  for  each  original  sample. 

B.  Beta  activity  is  determined  with  an  internal  gas  flow  coionter 
operating  in  the  proportional  region,  using  argon-methane 
mixture  as  a  flow  gas.  Backgroimd  determinations  are  made 
before  the  first  sample  count  each  day,  and  then  after  each 
two  sample  counts  throughout  the  day.  Determinations  of 
counter  efficiency  are  made  with  a  reference  standard 
(thallium  -  20U)  at  least  twice  daily.  Each^ determination 
of  sample  and  background  count  rate  is  made  for  a  total  of 
1000  coimts. 

C.  Alpha  activity  is  determined  with  a  scintillation  counter 
utilizing  an  activated  zinc  sulfide  phosphor.  Sample,  back- 
ground and  efficiency  measurements  are  made  in  the  same  manner 
as  are  the  beta  measurements.  Uranium  238  is  iised  as  an 
alpha  reference  standard.  Each  determination  of  sample  and 
background  count  rate  is  made  for  a  pre-set  time  of  32  minutes. 


III.  Calculations 

A.  Results  are  expressed  as  micromicrocuries  per  liter  (■^]xc/l) 
One  micromicrocurie  is  equivalent  to  2.22  disintegrations 
per  minute.  Four  values  are  reported  for  each  sample: 
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(a)  beta  activity  in  the  solids  retained  on  the  filter,  (b) 
beta  activity  in  the  filtrate  (dissolved  material),  (c)  alpha 
activity  in  the  solids,  and  (d)  alpha  activity  in  the  fil- 
trate . 

B.  Sample  counts  are  corrected  for  backgroimd  and  geometric 
efficiency. 

C.  Standard  statistical  procedures  are  utilized  to  compute  the 
0.9  error.  The  final  result  is  expressed  (symbolically) 

as  X  +  y  ]i]ic/±.     This  means  that  in  a  series  of  determina- 
tions on  the  same  sample,  the  value  of  x  should  fall  between 
X  -  y  and  x  +  y,  ^0%   of  the  time. 


Water  Quality  Criteria 

Criteria  used  by  the  Department  of  Water  Resources  in  the  evalu- 
ation of  the  acceptability  of  water  for  the  most  common  beneficial  uses 
are  described  hereinafter.  In  general,  the  values  presented  herein  should 
be  considered  only  as  guides  to  judgment,  and  not  as  absolute  limiting 
standards . 

Criteria  for  Drinking  Water 

Chapter  7  of  the  California  Health  and  Safety  Code  contains 
laws  and  standards  relating  to  domestic  water  supply.  Section  UOIO.5 
of  this  code  refers  to  the  drinking  water  standards  promulgated  by  the 
United  States  Public  Health  Service  for  water  used  on  interstate  carriers. 
These  criteria  have  been  adopted  by  the  State  of  California.  They  are 
set  forth  in  detail  in  United  States  Public  Health  Report,  Volume  6I, 
Ko.  11,  March  15,  19^6,  re-issued  in  March  1956. 

According  to  Section  U.2  of  the  above-named  report,  chemicsil 
substances  in  drinking  water  supplies,  either  natural  or  treated,  should 
not  exceed  the  concentrations  shown  in  Table  A-2. 
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TABLE  A-2 

LIMITING  CONCEI^ITRATIONS  OF  MINERAL 
CONSTITUENTS  FOR  DRIl^IKING  WATER 

United  States  Public  Health  Service 
Drinking  Water  Standards,  19h6 


Constituent 


Parts  per 
million 


Mandatory 

Fluoride  (f)  1-5 

Lead  (Pb)  0.1 

Selenium  (Se)          g  0.05 

Hexavalent  chromiijua  (Cr  )  0.05 

Arsenic  (As)  0.05 

Nonmandatory  but  Recommended  Values 

Iron  (Fe)  and  manganese  (Mn)  together  0.3 

Magnesium  (Mg)  125 

Chloride  (Cl)  250 

Sulfate  (SOl^)  250 

Copper  (Cu)  3-0 

Zinc  (Zn)  15 

Phenolic  compounds  in  terms  of  phenol  0.001 

Total  solids  -  desirable  500 

-  permitted  1,000 


Interim  standards  for  certain  mineral  constituents  have  recently 
been  adopted  by  the  California  State  Board  of  Public  Health.   Based  on 
these  standards,  temporary  permits  may  be  issued  for  drinking  water  sup- 
plies failing  to  meet  the  United  States  Public  Health  Service  Drinking 
Water  Standards,  provided  the  mineral  constituents  in  the  following  table 
are  not  exceeded. 
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UPPER  LIMITS  OF  TOTAL  SOLIDS  AND  SELECTED  KTITERALS  IN 
DRINKING  WATER  AS  DELIVERED  TO  THE  CONSUMER 

Permit  Temporary  Permit 

Total  solids  500  (lOOO}*  I50O  ppm 

Siilfates  (SOj^)  250  (5OO)  60O  ppm 

Chlorides  (Cl)  250  (500)*  600  ppm 

Magnesium  (Mg)  125  (125)  150  ppm 


*  Numbers  in  parentheses  are  maximimi  permissible,  to  be 
used  only  where  no  other  more  suitable  waters  are  avail- 
able in  sufficient  quantity  for  use  in  the  system. 

The  California  State  Board  of  Health  recently  has  defined  the 

maxiraimi  safe  amoimts  of  fluoride  ion  in  drinking  water  in  relation  to 

mean  annual  temperatiore . 

Mean  annual           Mean  monthly  maximum 
teraperattire         fluoride  ion  concentration 
in  "F  in  ppm 

50  1.5 

60  1.0 

70  -  above  O.7 

The  relationship  of  infant  methemoglobinemia  (a  reduction  of 
oxygen  content  in  the  blood,  constituting  a  form  of  asphyxia)  to  nitrates 
in  the  water  supply  has  led  to  limitation  of  nitrates  in  drinking  water. 
The  California  State  Department  of  Public  Health  has  recommended  a  tenta- 
tive limit  of  10  ppm  nitrogen  {kh   ppm  nitrates)  for  domestic  waters. 
Water  containing  higher  concentrations  of  nitrates  may  be  considered  to 
be  of  questionable  quality  for  domestic  and  municipal  use. 

Limits  may  be  established  for  other  organic  or  mineral  substances 
if  their  presence  in  water  renders  it  hazardous,  in  the  judgment  of  state 
or  local  health  authorities . 

An  additional  factor  with  which  water  users  are  concerned  is 
the  factor  of  hardness.  Hardness  is  due  principally  to  calcium  and 
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magnesium  salts  and  is  generally  evidenced  by  inability  to  develop  suds 
when  using  soap.  The  United  States  Geological  Survey  has  suggested  the 
following  four  classes  of  degree  of  hardness: 

TABLE  A- 3 

Hardness  Classification  of  Waters 
U.  S.  Geological  Survey 

Range  of  hardness       :  Relative 

in  parts  per  mi  1 1  ion : classification 

0  -  55  Soft 

56  -  100  Slightly  hard 

101  -  200  Moderately  hard 

Greater  than  200  Very  hard 

According  to  the  International  Commission  on  Radiological  Pro- 
tection ,  and  tentatively  concurred  with  by  the  National  Committee  on 
Radiation  Protection  ,  if  the  Fadiijmi  -  226  and  Radium  -  228  activity  in 
water  is  substantially  less  than  10  uuc/l,  the  maximum  permissible  con- 
centration of  otherwise  \inidentified  radionuclides  in  water  for  individuals 
in  the  population  at  large  may  be  considered  to  be  100  uuc/l- 

For  the  pirrposes  of  the  environmental  survey  of  surface  water 

made  for  this  report,  it  has  been  assumed  that  the  total  dissolved  and 

??6      ??8 
solid  alpha  activity  is  derived  from  Ra    and  Ra^^^. 

During  the  1958  reporting  year,  the  highest  alpha  activity  observed 

was  2.U7  uuc/l.   It  is  believed  that  the  maximum  permissible  concentration 


1  "Report  on  Decisions  of  the  1959  Meeting  of  the  International 
Commission  on  Radiological  Protection  (ICRP)."  Radiology,  Vol. 
Ik,   No.  1^  January  I96O,  pp.  II6-II9. 

2  Somatic  Radiation  Dose  for  the  General  Population,  Ad  Hoc  Committee 
of  the  National  Committee  on  Radiation  Protection  and  Measurements. 
Science,  Vol.  I3I,  No.  3399/  Februaiy  19,  19^0,  pp.  U82-U86. 
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of  100  ^l\lc/l,   as  recommended  by  the  I.C.R.P.,  is  applicable  to  all  sta- 
tions sampled  in  the  Surface  Water  Monitoring  Program  during  1958 • 

Criteria  for  Irrigation  Water 

The  following  criteria  for  mineral  quality  of  irrigation  water  have 
been  developed  at  the  University  of  California  at  Davis  and  at  the  United 
States  Department  of  Agriculture  Regional  Salinity  Laboratory  at  Riverside. 
Because  of  diverse  climatological  conditions  and  variations  in  crops  and 
soils  in  California,  only  general  limits  of  quality  for  irrigation  waters 
can  be  suggested.  The  department  uses  the  three  broad  classifications  of 
irrigation  waters  lised  in  Table  A-k, 

TABLE  A-k 
QUALITATIVE  CLASSIFICATION  OF  IRRIGATION  WATERS 


Chemical  properties 


Class  1 


Class  2 


Class  3 


■c       TT,.     J,    -r,     ji   J.      J     •      ■  :  Injurious  to 
Excellent  to  good  Good  to  injurious      ^^    ^     ^ 
: :  unsatisfactory 

(Suitable  for  most: (Possibly  harmful  : (Harmful  to 

plaj3ts  under  any  :  for  some  crops  :most  crops  and 

conditions  of  soil:  under  certain  : unsatisfactory 

and  climate)     :  soil  conditions)  :for  all  but  the 

:   :most  tolerant) 


Total  dissolved  solids 

In  ppm  ^ 

In  conductance,  ECxlO 

Chloride  ion  concentration 

In  milliequivalents 

per  liter 
In  ppm 

Sodivim  in  percent  of 
base  constituents 

Boron,  in  ppm 


Less  than  TOO 
Less  than  1,000 


Less  than  5 
Less  than  175 


Less  than  60 
Less  than  0.5 


700  -  2,000 
1,000  -  3,000 


5  -  10 
175  -  350 


60  -  75 
0.5  -  2.0 


More  than  2,000 
More  than  3,000 


More  than  10 
More  than  350 


More  than  75 
More  than  2.0 
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Criteria  for  Industrial  Water 

The  water  quality  criteria  for  the  diversified  uses  of  water 
in  industry  range  from  the  exacting  requirements  for  make-up  water  for 
high  pressure  boilers  to  the  minimum  requirements  for  water  washdown  and 
metallurgical  processing. 

Because  of  the  large  nimiber  of  industrial  uses  of  water  and 
widely  varied  quality  requirements,  it  is  practicable  to  suggest  only 
very  broad  criteria  of  quality.  These  variable  conditions  make  it  desira- 
ble to  consider  water  quality  requirements  in  broad  and  general  terms 
only,  and,  where  possible,  for  groups  of  related  industries  rather  than 
individually.  The  general  quality  requirements  of  several  individual 
and  major  groups  of  water  uses  are  listed  in  Table  A-5.  The  values  shown 
in  this  table  are  those  suggested  in  the  Progress  Report  of  the  Committee 
on  Quality  of  Tolerance  of  V7ater  for  Industrial  Uses  in  the  Journal  of 
the  New  England  Water  Works  Association,  Volume  5^,  19^0. 

Criteria  for  Fish  and  Aquatic  Life 

Water  of  suitable  quality  and  quantity  is  a  fundamental  require- 
ment for  the  existence  of  an  abundant  supply  of  fish  and  aquatic  life. 
It  is  very  important  that  water  quality  conditions  be  such  as  to  maintain 
an  abundant  supply  of  food  required  by  fish  and  other  desirable  forms 
of  aquatic  life.  Streams  utilized  for  the  propagation  of  fish  and  aqiiatic 
life  should  be  free  of  toxic  or  harmful  concentrations  of  mineral  and 
organic  substances  and  excessive  turbidity.  Extensive  field  and  labora- 
tory studies  conducted  by  the  United  States  Fish  and  Wildlife  Service 
show  that,  among  other  things,  the  water  in  streams  supporting  a  mixed 
fauna  of  fresh  water  fish  such  as  bluegill,  bass,  crappie  and  catfish 
should  have  the  following  properties: 
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(a)  Dissolved  oxygen  not  less  than  5  ppm  (at  least  6  ppm  for 
Salmonoids ) , 

(b)  pH  range  between  6.5  and  8.5> 

(c)  lonizable  salts,  as  indicated  by  conductivity,  between  150 
and  500  micronihos  at  25°  Centigrade,  ajid  in  general  not 
exceeding  1,000  micrombos , 

(d)  Ammonia  not  exceeding  1.5  ppm. 

Mineral  salts  of  high  toxicity  to  fish  sure  those  of  silver, 
mercury,  copper,  zinc,  lead,  cadmium,  nickel,  triveilent  and  hexavalent 
chromium,  and  others.  Some  pairs  of  toxicants,  such  as  copper  and  zinc 
(also  copper  and  cadmium,  nickel  and  zinc)  are  far  more  toxic  when  com- 
bined than  when  they  occur  individually.  Other  toxic  substances,  when 
combined,  neutralize  each  other  through  antagonism  or  chemical  reaction 
(e.g.,  free  cyanide  combines  with  toxic  heavy  metal  cations,  such  as  nickel 
and  copper  ions,  to  form  relatively  harmless  metallocyanide  complexes). 

The  increasing  use  of  household  and  industrial  detergents,  as 
well  as  the  expansion  in  the  maxiufacture  and  use  of  agricultvire  insecti- 
cides, poses  serious  hazaxds  to  fish  and  aquatic  life.  Preliminary  studies, 
for  example,  indicate  that  one  of  the  most  common  household  detergents 
is  lethal  to  relatively  hardy  fish  at  very  low  concentrations.  This  deter- 
gent was  lethal  to  fish  in  fresh  water  at  concentrations  below  0.1  ppm 
and  below  0.005  Ppm  in  salt  water.  The  increase  in  toxicity  in  salt  water 
can  probably  be  attributed  to  the  fact  that  marine  fishes  must  ingest 
water  to  maintain  their  osmotic  balance. 

Development  and  use  of  water  resources,  incliiding  the  construc- 
tion of  dams  for  storage  of  water,  frequently  affects  water  teniperatures 
which  in  turn  affect  fish  and  other  aquatic  life.  Optimum  water  tempera- 
tures for  cold  water  fish,  such  as  trout  and  salmon,  normally  lie  between 
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32'  and  65°  FaJirenheit .  The  cold  water  species  are  generally  intolerant 
of  teraperatiires  above  75°  Fahrenheit  and  will  seek  the  lower  temperature 
where  possible.  Warm  water  fish  such  as  minnows,  carp,  catfish,  perch, 
sunfish,  and  ba^s  normally  live  in  water  having  temperatures  ranging  from 
near  32°  and  86°  Fahrenheit.  Acclimation  enables  certain  warm  water  species 
to  live  in  water  having  temperatures  as  high  as  90°  Fahrenheit,  although 
they  will  migrate,  vfhere  possible,  to  waters  below  86°  Fahrenheit. 
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32°  and  65°  Fahrenheit.  The  cold  water  species  are  generally  intolerant 
of  temperatiires  above  75"  Fahrenheit  and  will  seek  the  lower  temperature 
where  possible.  Warm  water  fish  such  as  minnows,  carp,  catfish,  perch, 
s\mfish,  and  bass  normally  live  in  water  having  temperatures  ranging  from 
near  32°  and  86°  Fahrenheit.  Acclimation  enables  certain  warm  water  species 
to  live  in  water  having  temperatures  as  high  as  90°  Fahrenheit,  although 
they  will  migrate,  where  possible,  to  waters  below  86°  Fahrenheit. 
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TABLE  OF  CONTENTS 

Table  No.  PsLge 

Sampling  Station  Data 

B-1  North  Coastal  Region  (No.  l) B-9 

B-2  San  Francisco  Bay  Region  (No.  2) B-13 

B-3  Central  Coastal  Region  (No.  3) B-I5 

B-U  Los  Angeles  Region  (No.  h) B-17 

B-5  Central  Valley  Region  (No.  5). B-I9 

B-6  Lahontan  Region  (No.  6) B-35 

B-7  Colorado  River  Basin  Region  (No.  7)   B-37 

B-8  Santa  Ana  Region  (No.  8) B-39 

B-9  San  Diego  Region  (No.  9) B-Ul 

Mineral  Analyses 

B-10  North  Coastal  Region  (No.  l) B-U3 

B-11  San  Francisco  Bay  Region  (No.  2) B-71 

B-12  Central  Coastal  Region  (No.  3) B-79 

B-I3  Los  Angeles  Region  (No.  h) B-95 

B-lU  Central  Valley  Region  (No.  5) B-II5 

B-15  Lahontan  Region  (No.  6)   B-265 

B-16  Colorado  River  Basin  Region  (No.  7)   B-279 

B-17  Santa  Ana  Region  (No.  8) B-299 

B-18  San  Diego  Region  (No.  9) B-311 
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Table  No. 


Page 


Radioassay  of  Surface  Waters 

B-19       North  Coastal  Region  (No.  l) B-319 

B-20       San  Francisco  Bay  Region  (No.  2) B-321 

B-21       Central  Coastal  Region  (No.  3) B-323 

B-22       Los  Angeles  Region  (No.  h) B-325 

B-23       Central  Valley  Region  (No.  5)   B-32T 

B-2i+       Lahontan  Region  (No.  6)   B-333 

B-25       Colorado  River  Basin  Region  (No.  7) B-335 

B-26       Santa  Ana  Region  (No.  8) B-33T 

B-27       San  Diego  Region  (No.  9) B-339 

Radioassay  of  Snow 

B-28       Central  Valley  Region  (No.  5)   B-3^1 

B-29       Lahontan  Region  (No.  6)   B-343 

PLATES 


Plate  No. 

B-1 
B-2 

B-3 
B-U 

B-5 
B-6 


North  Coastal  Region  (No.  l) 

Quality  Characteristics  of  Eel  River  near 

McCann  and  Eel  River  at  Scotia B-3'+5 

Quality  Characteristics  of  Eel  River,  South 

Fork  near  Miranda  and  Klamath  River  near  Copco  ,  .  .    B- 3^1-6 

Quality  Characteristics  of  Klamath  River  near 

Klamath  and  Klamath  River  at  Soraesbar   B-3^7 

Quality  Characteristics  of  Russian  River  at 

Guemeville  and  Russian  River  near  Healdsburg   .  .  .    B-3^8 

Quality  Characteristics  of  Russian  River  near 

Hopland  and  Russian  River  near  Ukiah B-3't-9 

Quality  Characteristics  of  Russian  River,  East 
Fork  near  Calpella  and  Russian  River,  East  Fork 
at  Potter  Valley  Powerhouse   B-350 
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Plate  No.  Page 

North  Coastal  Region  (No.  l)  (cont.) 

B-7        Quality  Characteristics  of  Smith  River  near 

Crescent  City  and  Trinity  River  near  Hoopa B-351 

B-8       Quality  Characteristics  of  Trinity  River  at 

Lewiston B-352 

San  Francisco  Bay  Region  (No.  2) 

B-9       Quality  Characteristics  of  Alameda  Creek  near 

Niles  and  Coyote  Creek  near  Madrone B-353 

B-10       Quality  Characteristics  of  Los  Gatos  Creek  at 

Los  Gatos  and  Napa  River  near  St.  Helena 6-35^+ 

Central  Coastal  Region  (No.  3) 

B-11       Quality  Characteristics  of  Carrael  River  near 

Carmel  and  Pajaro  River  near  Chittenden   B-355 

B-12       Quality  Characteristics  of  Salinas  River  at 

Paso  Robles  and  San  Lorenzo  River  at  Big  Trees  .  .  .    B-356 

B-13       Quality  Characteristics  of  Santa  Ynez  River 
below  Los  Laureles  Canyon  and  Santa  Ynez 
River  at  Solvang B-357 

B-lU       Quality  Characteristics  of  Soquel  Creek  at 

Soquel  and  Uvas  Creek  near  Morgan  Hill B-358 

Los  Angeles  Region  (No.  k) 

B-15       Quality  Characteristics  of  Matilija  Creek  above 
Matilija  Dam  and  Colorado  River  Aqueduct 
at  La  Verne B-359 

B-l6  Quality  Characteristics  of  Mission  Creek  at 
Whittier  Narrows  and  Los  Angeles  Aqueduct 
near  San  Fernando B-36O 

B-I7       Quality  Characteristics  of  Rio  Hondo  at 

Whittier  Narrows  and  San  Gabriel  River  at 

Whittier  Narrows  B-36I 
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Los  Angeles  Region  (No.  h)    (cont.) 

B-I8       Quality  Characteristics  of  Santa  Clara  River 

at  Los  Angeles-Ventura  County  Line  and  Santa 

Clara  River  near  Santa  Paula B-362 

B-I9       Quality  Characteristics  of  Ventura  River  near 

Ventura B-363 

Central  Valley  Region  (No.  5) 

B-20       Quality  Characteristics  of  American  River  at 

Sacramento  and  Bear  Creek  near  Stevinson B-365 

B-21       Quality  Characteristics  of  Bear  River  near 

Wheatland  and  Big  Chico  Creek  near  Chico B-366 

B-22       Quality  Characteristics  of  Barney  Creek  near 

Burney  and  Butte  Creek  near  Chico   B-367 

B-23       Quality  Characteristics  of  Cache  Creek  near 

Capay  and  Cache  Creek  near  Lower  Lake B-368 

B-2i<-       Quality  Characteristics  of  Cache  Creek,  North 

Fork  near  Lower  Lake  and  Clear  Lake  near  Clear- 
lake  Oaks B-369 

B-25       Quality  Characteristics  of  Clear  Lake  at  Lakeport 

and  Colusa  Trough  near  Colusa B-370 

B-26       Quality  Characteristics  of  Cosumnes  River  at 
Michigan  Bar  and  Cottonwood  Creek  near 
Cottonwood B-371 

B-27       Quality  Characteristics  of  Deer  Creek  near  Vina 

and  Delta  Cross  Channel  near  Walnut  Grove   B-372 

B-28       QuaJLity  Characteristics  of  Delta-Mendota  Canal 

near  Mendota  and  Delta-Mendota  Canal  near  Tracy   .  .    B-373 

B-29       Quality  Characteristics  of  Feather  River  at  Nicolaus  and 

Feather  River  near  Oroville   B-37^ 

B-30       Quality  Characteristics  of  Indian  Creek  near 

Crescent  Mills  and  Indian  Slough  near  Brentwood   .  .    B-375 

B-31       Quality  Characteristics  of  Italian  Slough  near 

Mouth  and  Kaweah  River  near  Three  Rivers B-376 

B-32       Quality  Characteristics  of  Kern  River  near 

Baikersfield  and  Kings  River  below  Peoples  Weir  .  .  .    B-377 

B-33       Quality  Characteristics  of  Lindsey  Slotigh  near 

Rio  Vista  and  Little  Potato  Sloiogh  at  Terminous   .  .    B-378 
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Plate  No.  PM£ 

Central  Valley  Region  (No.  5)  (cont.) 

B-3U       Quality  Characteristics  of  McCloud  River  above 
Shasta  Lake  and  Merced  River  below 
Exchequer  Dam B-379 

B-35       Quality  Characteristics  of  Merced  River  near 

Ste Vinson  and  Mill  Creek  near  Los  Molinos B-38O 

B-36  Quality  Characteristics  of  Mokelumne  River 
near  Lancha  Plana  and  Mokeliirane  River  at 
Woodbridge B-38I 

B-37      Quality  Characteristics  of  Old  River  at  Clifton 

Court  Ferry  and  Old  River  at  Mandeville  Island  .  .  .   B-382 

B-38      Quality  Characteristics  of  Old  River  at  Orwood 

Bridge  and  Old  River  near  Tracy B-383 

B-39       Quality  Characteristics  of  Pit  River  near  Canby 

and  Pit  River  near  Montgomery  Creek B-38I+ 

B-40      Quality  Characteristics  of  Putah  Creek  near 

Winters  and  Rock  Slough  near  Knightsen B-385 

B-Ul      Quality  Characteristics  of  Sacramento  River  at 

Delta  and  Sacramento  River  near  Hamilton  City  ....   B-386 

B-U2       Quality  Characteristics  of  Sacramento  River  at 

Keswick  and  Sacramento  River  at  Knights  Landing  .  .  .   B-387 

B-U3      Quality  Characteristics  of  Sacramento  River  near 

Redding  and  Sacramento  River  at  Rio  Vista  B-388 

B-kk  Quality  Characteristics  of  Sacramento  River  at 
Sacramento  and  Sacramento  River  at  Snodgrass 
Slough B-389 

B-U5       Quality  Characteristics  of  Sacramento  Slough  near 

Knights  Landing  and  San  Joaquin  River  at  Antioch   .  .   B-390 

B-h6  Quality  Characteristics  of  San  Joaquin  River  near  Dos 

Palos  and  San  Joaquin  River  at  Friant B-391 

B-U7       Quality  Characteristics  of  San  Joaquin  River  at 
Garwood  Bridge  and  San  Joaquin  River  near 
Grayson B-392 

B-U8       Quality  Characteristics  of  San  Joaquin  River  at 
Maze  Road  Bridge  and  San  Joaquin  River  near 
Mendota B-393 

B-U9       Quality  Characteristics  of  San  Joaquin  River  at 
Mossdale  Bridge  and  San  Joaquin  River  near 
Vernalis B-39^ 
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Plate  No.  Page 

Central  Valley  Region  (No.  5)  (cont.) 

B-50       Quality  Characteristics  of  South  Honcut  Creek 

near  Bangor  and  Stanislaus  River  near  Mouth B-395 

B-51       Quality  Characteristics  of  Stockton  Ship  Channel 
on  Rindge  Island  and  Stony  Creek  near 
Hamilton  City B-396 

B-52  Quality  Characteristics  of  Tule  River  near 
Porterville  and  Tuolumne  River  below  Don 
Pedro  Dam B-397 

B-53       Quality  Characteristics  of  Tuolumne  River  at 
Hickman-Waterford  Bridge  and  Tuolumne  River 
at  Tuolumne  City B-398 
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TABLE  B-28 

RADIOASSAY  OF  SNOW 

CENTRAL  VALLEY  REGION  (NO.  5) 


Stream  basin 


Gross  radioactivity 
micro-micro 
curies  per  liter 


American  River  Phillips 

Feather  River  Lower  Lake  Helen 

Kings  River  Sand  Meadow 

Mokelumne  River  Lumber  Yard 

San  Joaquin  River  Kaiser  Pass 

Tuolumne  River  Gin  Flat 

Yuba  River  Castle  Creek 


Soda  Springs 
(Fresh  snowfall) 


4-30 

232 

5-3 

510 

5-1 

392 

5-2 

1,110 

5-5 

ia8 

5-26 

399 

April 

30  to  103* 

May- 

h  to  51* 

June 

Negligible  to  21* 

July 

Negligible  to  12* 

August 

Negligible  to  15* 

Sept. 

Negligible  to  I3* 

Oct. 

Negligible  to  I9* 

Nov. 

3  to  37* 

Dec. 

Negligible  to  30* 

U-23 

10,000 

U-29 

350 

5-1 

3^0 

5-1 

U90 

5-1 

350 

5-1 

1,120 

5-1 

810 

5-1 

5U0 

*  Monthly  range 
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TABLE  B-29 
RADIOASSAY  OF  SNOW 

LAHONTAN  REGION    (NO,    6) 


Streaun  basin 


Date 
1958 


Gross  radioactivity 
micro-micro 
curies  per  liter 


Lake  Tahoe 
Owens  River 


Upper  Truckee  River 
Upper  Minarettes  No.  2 


U-28 

5-2 
6-16 
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U25 
595 
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QUALITY  CHARACTERISTICS  OF 
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QUALITY  CHARACTERISTICS  OF 
EEL  RIVER  AT  SCOTIA  (STATION  6) 
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QUALITY  GHARACTFjIILSTICS  OF 
KLAI-'ATh'   •?IV>31  AT  S'.'MESBAR  (STATION  2) 
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QUALITY  CHARACTI-RISTICS  OF 
RUSSIAN  RIViR  AT  GUERNEVILLE    (SiVv'jIijN  10) 
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QUAMTY  CHARACTrl-ISTICS  OF 
RUSSIAN  PJVIilt  NEAR  HKALDSRURG   (STATION  9) 
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QUALITY  CHARACTivlISTrCS  OF 
RUSSIAN   niVER  NEAh!  HOPLAND    (STATION  8a) 
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QUALITY  CHARACTEfllSTICS  OF 
RUSSIAN  RIVER  NEAR  UKIAH    (STATION  10b) 
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QUALITY  CHARACTERISTICS  OF 
RUSSIAN  iilVER,   EAST  FORK  NEAR  CALPELLA   (STATION  8) 
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QUALITY  CHAIiACTERISTICS   OF 
RUSSIAN   RIVER,   EAST  F01«  AT  POTTER  VALLEY  POVffiRHOUSE   (STATION  10a) 
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QUALITY  CHAMCT?]KISTICS  OF 
SMITH  RIVER  NEAR  CRESCENT  CITY    (STATION  3a) 
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QUALITY  CHARACT3iISTICS  OF 
TRINITY  IIIVER  NEAR  HOOPA   (STATION  4) 
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QUALITY   CHARACTERISTICS  OF 
TRINITY  RIVER  AT  LEVffSTON    (STATION  4a) 
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QUALITY  CHARACTER JSTTCS  OF 
ALAl^'EDA  CREEK  NEAR  NILES   (STATION  73) 
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QUALITY  CHARACTERISTICS  OF 
COYOTE  CREEK  NEAR  MADRONE   (STATLON  82) 
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QUALITY  CHARACTERISTICS  OF 
NAPA  RIVER  NEAR  ST.    .HELMA   (STATION  72) 
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QUAI.ITY  CHARACTERISTICS  OF 
CAR^!EI.  laVER  NEAR  CARtlEL    (ST.\TION  83) 
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QUALITY  CHARAnTEmSTICS   OF 
PAJARO  KITOR  NEAR  CIHTTENDEN    (STATION  77) 
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QUALITY  CHARACTERISTICS  OF 
SALINAS  RIl'ER  AT  PASO  ROHLES   (STATION  43a) 
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QUALITY  CHARACTERISTICS  OF 
SAN  LORMZO  RIVER  AT  BIG  TREES   (NEAR  FELTCN)    (STATION  75) 
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quaIjIty  characteristics  of 

SANTA  YMEZ  JU.VER  BELOW  LOS  LAUREIjES  CANYON   (ST.4TI0N  45) 
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QUALITY  CHARACTERISTICS  OF 
SANTA  YTnIKZ   IttVER  AT  SCjLVANCx   (ST..\TION  45a) 
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QUALITY  CHARACTERISTICS  dF 
SOqUEL   CREEI<:  AT  SOQUEL   (ST^VTION  76) 
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QUALITY  CHARACTERISTICS  OF 
UVAS  CREEK  NEAR  MORGAN   HILL   (STATION  96) 
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QU./II,ITY  CHAnACTI'l-ilS'nCS  OF 
MATILIJA  CTS'X    ABOVE  MhTI.UA  DAM   (.^T/ITION  45b) 
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QUALITY  CHARACTI'MS'ITCS  OF 
CULO^'i'ADO  f'lWR   A'l.UEDUCT  ^.T  LA  ^/ISJ.ME   (STATION  69) 
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QUAIITY   CHAiUCTi'KISTICS  OF 
MSSION  CR'nli^f^   AT  '.JlilTTER  IJAR-OV/S   (ST-'iTIOM  49a) 
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QUALITY  CHA.RACTl']niSTICS   OF 
LOS  AWGELES  AQUEDUCT  NEAl^  SAM   FERNWJDO    (STATION  70) 
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QUALITY  CIIAPj\CT:-irISTICS  OF 
laO  HCiNDO  AT  VJllITTSR  r!AROWS( STATION  49) 
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QTIAilTY  CHAriACTi'idSTICS  OF 
SAN  GABPJEL  ?JV3i  AT  W UTTER  NARIIOWS   (STATION   50 ) 
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QUAI.ITY  CHAHACT-mSTICS  OF 
SANTA  ClA'dA   PJVER   AT  I.US   ANGEIZilS-VFJMTUMA   CdllMlT  LINE   (STATIf^M  46) 
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QUAilTf  GHARACT-";i?.I3'n:CS  'JF 
SjV'TA  CLAliA   P.TV'R  N",AR  3ANTA   '\MJ[,A    (STA'.iK.if:  /|.6a) 
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QUA'ITY  CHARACT^<;KI3TICS  OF 
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QUALITY  CHARACTERISTICS  OF 
MERICAN  RIVER  AT  SACRAMENTO  (STATION  22) 
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QUALITY  CHARACTERISTICS  OF 
BEAR  CREEK  NEAR  STEVINSON   (STATICN  111) 
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QUALITY  CEARACTERISTICS  OF 
BEAR  RIVEii  IvIEAR  WHEATLAND  (STATION  78) 
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QUALITY  CHAEACTERISTICS  OF 
BIG  CHICO  CREEK  MEAJ^  CHICO  (STATION  85) 
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QUALITY  CHARACTERISTICS  OF 
BURNEY  CREEK  NEAR  BURNEY  (STATION  17c) 
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QUALITY  CHARACTERISTICS  OF 
BUTTE  CREEK  NEAR  CHICO  (STATICN  8U) 
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QUALITY  CHARACTER 1ST ICS  OF 
CACHE  CREEK  NEAR  CAP AT  (STATION  80) 
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QUALITY  CHARACTERISTICS  OF 
CACHE  CREEK  NEAR  LQ-JER  LAKE  (STATION  1|2) 
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QUALITY  CHARACTERISTICS  OF 
CACHE  CREEK,NORTH  FORK  NEAR  LOWER  LAKE  (STATION  79) 
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QUALTTY  CHARACTERISTICS  OF 
CLEAR  LAKE  NEAR  CLEARLAKE  OAKS  (STATION  1|0) 
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QUALITY  CHARACTERISTICS  OF 
CLEAR  LAKE  AT  LAKEPORT  (STATION  lil) 
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QUALITY  CHARACTERISTICS  OF 
COLUSA  TROUGH  NEAR  COLUSA  (STATION  6?) 
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QUALITY  CHARACTERISTICS  OF 
COSUMNES  RIVER  AT  MICHIGAN  BAR  (STATION  Sk) 


en  |j 


Eh 


300  --                      --           -                                --                        -       

275    "    ~                           " 

250    T--                -—     --                             _       —    _       _             — 

225 

200 \-r 

175    --                     7    "r                             .                     7      1 

Tcn                                        _      L       C^^                                 :       l^           -*      -J                 r-                            /-^           -A          C 

Z    L-"^ii      ^  A  U  \^-^4 ^:lc.a_  i-f\.::^..Z- 

0  V"-I---  — £-ii-B— I— :. --.-.  ...l-.^^.. 

100    -V               _._*_«-                                      - 

•7C                                                           '                                                                                                                                                                                 r                                         -1- 

,5 ^ 

50      -- 

o«; 

-^                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     _              _ 

c 

J.n. 

F.b. 

Mir. 

Apr. 

Miy 

Jun. 

July 

Aug. 

Sept. 

Ocl. 

Nov. 

Dec. 

J.n. 

F.b. 

M.r. 

Apr. 

Miy 

Jun. 

July 

Aug. 

S.pl. 

Oct. 

Nov. 

D.c. 

Jin. 

F.b. 

Mir. 

Apr. 

Miy 

Jun. 

July 

Aug. 

Sept. 

Ocl. 

Nov. 

Dec. 

J.n. 

Fab. 

M.r. 

Apr. 

May 

June 

July 

Aug. 

S.pl. 

Ocl. 

Nov. 

D.c. 

Jin. 

Feb. 

Mir. 

Apr. 

Miy 

June 

July 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

195^                                                 1955                                                     1956                                                 1957                                                 1958 

QUALITY  CHARACTERISTICS  OF 

corTom-;ooD  creek  near  cottonI'JOOd  (station  12b) 


B-371 


CO 


to 
m 

M 
P 


PLATE   B~27 

B                              

d                                Q 

2 !!°  :::::::2i::::::::l_::::::::::  j::::::::::;i:::::::::::::: 

g-ICQ /       __             __       _        _.__        i _/       1                                             i            L                                                        ^        __ 

K150 ^    -h                 ^        +                      ^   -V                   +                               f 

3 100  a -I-    -p  ^'^^           -\ /■          ~"^      -        V-           /        - 

tin   _--^- -       - U ^M---    _    -_    - y J- 

2? _-- 

J•^ 

c 

Jin. 

F.b. 

Mir. 

Apr. 

Miy 

Jun. 

July 

A.J. 

S.pl. 

Oct. 

No.. 

O.C. 

J.n. 

F.b. 

M.r. 

Apr. 

M.y 

Jun. 

July 

Aug. 

S.pt. 

Oct. 

No.. 

D.c. 

J.n. 

F.b. 

Mir. 

Apr. 

Miy 

Jun. 

July 

Aug. 

S.pl. 

Oct. 

Nov. 

D.c. 

J.n. 

F.b. 

M.r. 

Apr. 

M.y 

Jun. 

July 

Aug. 

S.pt. 

Oct. 

No.. 

D.c. 

J.n. 

F.b. 

Mir. 

Apr. 

Miy 

Jon. 

July 

Aug. 

S.pt. 

Oct. 

Nov. 

D.C. 

195  i»                     1955                   1956                       1957                   1958 

QUALITY  CHARAGTmiSTICS  OF 
DEER  CPuEEK  NEAR  VINA  (STATION  95) 
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QUALITY  CHARACTERISTICS  OF 
DELTA  CROSS  CHANNEL  AT  WALNUT   CEOVE  (STATION  98) 
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QUALITY  CHARACTERISTICS  OF 
DEUA-MENDOTA  CANAL  NEAR  MENDOTA  (STATION  92) 
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QUALITY  CHARACTERISTICS   OF 
DEIiTA-MENDOTA  CANAL  NEAR  TRACY  (STATION  93) 
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QUALITY  CHARACTERISTICS  OF 
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QUALITY  CHARACTERISTICS  OF 
FEATHER  RIVER  NEAR  OROVCLLE  (STATION  19) 
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QUALITY  CHARACTERISTICS  OF 
INDIAN  CREEK  NEAR  CRESCENT  MILLS  (STATION  17d) 
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QUALITY  CHARACTERISTICS  OF 
INDIAN  SLOUGH  NEAR  BRENTWOOD  (STATION  107) 
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QUALITY  CHARACTERISTICS  OF 
ITALIAN  SLOUCH  NEAR  MOUTH  (STATION  106) 


QUALITY  CHARACTERISTICS  OF 
KAVffiAH  RIVER  NEAR  THREE  RIVERS  (STATION  3^) 
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QUALITY  CHARACTERISTICS  OF 
KERN  RIVER  NEAR  BAKERSFIELD  (STATION  36) 
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QUALITY  CHARACTERISTICS  OF 
KINGS  RIVER  BELOW  PEOPLES  WEIR  (near  Kingsburg)   (STATION  3k) 
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QUALITY  CHARACTffilSTICS  OF 
LINDSEY  SLOUCH  NEAR  RIO  VISTA   (STATICM  llO) 
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QUALITY  CHARACTERISTICS  OF 
LITTLE  POTATO  SLOUGH  AT  T£RMINOUS  (STATION  99) 
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QUALITY  CHARACTERISTICS  OF 
MCCLOUD  RIVER  AB07E  SHASTA  LAKE  (STATION  18) 
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QUALITY  CHARACTERISTICS  OF 
MERCED  RIVER  BELCM  EXCHEQUER  DAI-l  (STATION  32a) 
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QUALITY  CHARACTERISTICS  OF 
MERCED  RIVER  NEAR  STEVINSON  (STATION  32) 
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QUALITY  CHARACTERISTICS  OF 
MILL  CREEK  NEAR  LOS  MOLINOS  (STATION  88) 
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QUALITY  CEARACTERISTICS  OF 
MOKELUMNE  RIVER  NEAR  LANCHA  PLANA  (STATICK  23a) 
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QUALITY  CHARACTERISTICS   OF 
MOKELUMNE  RIVER  AT  WOODBRIDGE  (STATION  23) 
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QUALITY  CHARACTERISTICS  OF 
OLD  RIVER  AT  CLIFTON  COURT  FERRY  (STATION  lOli) 
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QUALITY  CHARACTERISTICS  OF 
OLD  RIVER  AT  MANDEVTLLE   ISLAND  (STATION  112) 
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QUALITY  CHARACTHIISTICS  OF 
OLD  RIVER  AT  CRWOOD  BRIDGE  (STATION  IO8) 
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QUALITY  CHARACTERISTICS  OF 
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QUALITY  CHARACTERISTICS  OF 
PIT  RITOR  NEAR  CANBY  (STATION  17a) 
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QUALITY  CHARACTERISTICS  OF 
PIT  RIVER  NEAR  MONTGOMERY  CREEK  ( STATION  1? ) 
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QUALITY  CHARACTERISTICS  OF 
PUTAH  CREEK  NEAR  WINTERS  (STATION  8I) 
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QUALCTY  CriARACTERISTICS  OF 
ROCK  SLOUGH  NEAR  KNIGHTSEN   (STATION  109) 
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QUALITY  CHARACTERISTICS  OF 
SACRAMENTO  RIVER  AT  DELTA  (STATION  11) 
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QUALITY  CHARACTERISTICS  OF 
SAC31AMENT0  RIVER  NEAR  Hi\MILTON  CITY  (STATION  13 ) 
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QUALITY  CHARACTUIISTICS  OF 
SACRAMENTO  RIVER  AT  KESWICK  (STATICK  12) 
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QUALITY  CHARACTERISTICS  OF 
SACRAMENTO  RIVER  AT  KNIGHTS  LANDING   (STAHON  lU) 
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QUALITY  CHARACTERISTICS  OF 
SACRAMENTO  RIVER  NEAR  REDDING  (STATION  I2a) 
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QUALITY  CHARACTERISTICS  OF 
SACRAMENTO  RIVER  AT  RIO  VISTA  (STATION  I6) 
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QUALITY  CHARACTERISTICS  OF 
SACRAMENTO  RIVER  AT  SACRAK^OTO  (STATION  15) 
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QUALITY  CHARACTERISTICS  OF 
SACRA^IEl^O  RIVER  AT  SNODGRASS  SLOUGH   (STATION  97) 
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QUALITY  CHARACTERISTICS  OF 
SACRAI>IENTO  SLOUGH  NEAR  KNIGHTS  LANDING  ( STATE  ON  li;a) 
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QUALITY  CHARACTERISTICS  OF 
SAN  JOAQUIN  RIVER  AT  ANTIOCH   (STATION  28) 
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QUALITY  CHARACTERISTICS  OF 
SAN  JOAQUIN  RIVER  NEAR  DOS  PALOS  (STATION  25a) 
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QUALITY  CHARACTERISTICS  OF 
SAN  JOAQUIN  RIVER  AT   FRIANT   (STATION  2U) 
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QUALITY  CHARACTERISTICS  OF 
SAI^I  JOAQUIN  RIVER  AT  GARWOOD  BRIDGE  ( STATION  101) 
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QUALITY  CHARACTERISTICS  OF 
SAN  JOAQUIN  RIVER  NEAR  GRAYSON  (STATICU  26) 
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QUALITY  GHjASAGTERISTICS  OF 
SAN  JOAQUIN  RIVER  AT  M/IZE  ROAD  BRIDGE   (STATION  26a) 
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QUALITY  CHARACTERISTICS  OF 
SAN  JOAQUIN  RIVER  NEAR  MENDOTA  (STATION  2^) 
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QUALITY  GKARACTERIdTIGS  OF 
SM  JOAQUIN  RIVER  AT  MOSSDALE  BRIDGE  (STATION  102) 
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QUALITY  CHARACTERISTICS  OF 
SAN  JOAQUIN  RIVER  NEAR  VERNALIS  (STATION  27) 
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QUALITY  CHARACTERISTICS  OF 
SOUTH  HONCUT  CREEK  NEAR  BANGOR  (STATION  90) 
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QUALITY  CHARACTERISTICS  OF 
STANISLAUS  RIVER  NEAR  MOUTH  (STATION  29) 
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QUALITY  CHARACTERISTICS  OF 
STOCKTON  SHIP  CH/ilNEL  ON  RINDGE  ISLAND  (STATION  100) 
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QUALITY  CHARACTKRISTICS  OF 
STONY  CREEK  NEAR  HAMILTON  CITY  (STATION  13a) 
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QUALITY  CHjARACTERISTICS  OF 
TULE  RIVER  NEAR  PORTERVTLLE  (STATION  91) 
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QUALITY  CHARACTERISTICS  OF 
TUOLUl-INE  RIVER  BELOT  DON  PEDRO  DAM  (STATION  31a) 
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QUALITY  CHARACTERISTICS  OF 
TUOLWINE  RIVER  AT  HICMAN-WATERFORD  BRIDGE   (STATICW  30 ) 
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QUALITY  CHARACTERISTICS   OF 
TUOLUMNE  RIVER  AT  TUOLUMNE  CITY    (STATION   31) 
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QUALITY  CHARACTERISTICS  OF 
YUBA  RIVER  AT  M^YRYSVILLE  (STATION  21 ) 
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QUALITY  CHARACTERISTICS  OF 
YUBA  RIVER  NEAR  SMARTVILLE  (STATION  21a) 
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QUALITY  CHARACTiiKISTICS  OF 
LAKE  TAHOE  AT  BIJOU  (STATION  39) 
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QUALITY  CHARACTERISTICS  OF 
LAKE  TAHOE  AT  TAHOE  CITY  (STATION  38) 
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QUALITY  CHARACTERISTICS  OF 
MOJAVE  RIVER  NEAR    VICTORVILLE    (STATION  6?) 
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QUALITY  CHARACTERISTICS  OF 
SUSAN  RIVER  AT  SUSANVILLE   (STATICW  17b) 
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QUALITY  CHARACTERISTICS  OF 
TRUCKEE  RIVER  NEAR  FARAD  (STATION  $3) 
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QUALITY  CHMAGTERISTICS  OF 
TRUCKEE  RIVER  HEAR  TRUCKEE  (STATION   ^2) 
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QUALITY  CHARACTERISTICS  OF 
ALAMO  RIVER  NEAR  CALIPATRIA  (STATION  60) 
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QUALITY  CHARACTERISTICS   OF 
ALAMO  RIVER  AT  INTERNATIONAL  BOOTD/\RY   (ST.^TION  59) 
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QUALITY  CHARACTERISTICS  OF 
LAKE  HAVASU  AT  COLORADO  RIVER  AQUEDUCT  INTAKE  (STATION  56d) 
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QUALITY  CHARACTERISTICS  OF 
NEW  RP/ER  AT  INTERNATIONAL  BOUNDARY  (STATION  57) 
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QUALITY  GEftRACTERISTICS  OF 
NKiJ  RIVER  NEAR  i;iESTMORLAND  (STATION  58) 
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QUALITY  CHARACTERISTICS  OF 
WHITEWATER  RIVER  AT  WHITEWATER    (STATION  68) 
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QUALITY  CHAPJLCTERrSTICS  OF 
CHINO  CREEK  NEAR  CHINO  (STATION  86) 
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qwIjIty  characteristics  of 
3anta  ana  river  near  mentone  (station  5113) 
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QUALITY  CHARACTERISTICS  OF 
SANTA  ANA  RIVER  NEAR  PRADO  DAM  (STATION  5la) 
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QUALITY  CHARACTERISTICS  OF 
SANTA  ANA  RIVER  AT  RIVERSIDE  (STATION  ^Id) 
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QUALITY  CH/:RAGTERI3THJo  OF 
WARl^l  CREEK  AT  COLTON   (STATION  50b) 
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QUALITY  CHARACTERISTICS  OF 
WARM  CREEK  AT  SAN  BERNARDDJO  (STATION  ^Oc) 
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QUALITY  CHARACTERISTICS  OF 
ESCONDIDO  CREEK  NEAR  HARMONY  GROVE  (STATION  63) 
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